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What shape is your business in? 


in response to unprecedented improvements no longer ensure 
market pressures, many organiza- survival. They’re seeking cohesive 
tions are reconfiguring themselves, solutions that dramatically strength 
They ve recognized that isolated en their entire enterprise. 


Andersen Consulting helps orga 
nizations successfully transform 
by refining and re-aligning all 
vital components. Our work with 
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hundreds of the world’s leading So instead of just pointing you in 
companies has given us a unique a new direction, we can help make 
balance of skills in strategy, tech- sure your whole organization moves 
nology, process and people. forward aggressively. As one. 


Andersen 

Consulting 


For more information, please visit our web site at http://www.ac.com. 





Hard to fully 



Analytical left brain. 


Creative right brain. 


experience life without 
the right brain. 




Eyes and ears rejoice to 
Sony-tuned MPEG 
and 3D SRS® Sound. 


Subwoofer and speakers 
with Bass Boost so you 
can crank it up. 


Exceptional online support 
whenever you need it 
and at-home service. 


Intel Pentium processor 
with MMX technology 
for incredible multimedia. 


of SRS Labs, Inc.The Intel Inside Logo and Pentium are registered trademarks and MMX is a trademark of Intel Corporation. Screen image is simulated. *VIS stands for viewable image size. 42-245 









Hit the ground running Graphic Picture New 17"Trinitron® 

with over 30 pre-installed Enhancement (GPE) makes multimedia display with 16.0" VIS* 

software titles. things perfectly clear. delivers the big picture. 


Get it together, 1 .800.4SONYPC 

and maximize your MMX (1.800 .476.6972) 

technology experience. www.sony.com/technology 









your 28.8 modem 
this page... 


x2 Downloads Nearly Twice As Fast 

Introducing x2 Technology from 
U.S. Robotics. A revolutionary break¬ 
through in analog modem design that 
lets you download at nearly twice the 
speed of today's 28.8 modems? 

By cutting the time you spend 
waiting for downloads virtually in 
half, x2 fundamentally changes the 
face of online communication. 

x2 Technology Is Available Today 

Any Sportster 33.6 modem pur¬ 
chased after August 15, 1996 is up¬ 
gradable to x2. Or you can find the 
Sportster thats right for you, with x2 
capabilities already built in, on store 
shelves today. 

Either way, you can start down¬ 
loading nearly twice as fast with hun¬ 
dreds of Internet service providers 
supporting x2 Technology. 

Building a Standard For 56 Kbps’ 

U.S. Robotics has a long history of 
supporting international communica¬ 
tions standards. And, while the ITU-T 
committee has not yet recommended 
a standard for 56 Kbps modems, we 


In the time it take 
*to downloai 


$40 Rebate 

Limited Time Offer 
2/2/97-5/3/97 


Buy an x2 upgradable 
Sportster 33.6 modem now. 
get $40 back by mail from 
i U.S. Robotics! 
k (See store for details) 


Itflobotlcs 


*All x2 products are capable of 56 Kbps downloads; however, due to FCC rules which restrict power output, current download speeds are limited to 53 Kbps 


©1997 U.S. Robotics. All rights reserved. U.S. Robotics, the USRobotics logo and Sportster are registered trademarks and x2 and the x2 logo are trademarks of 
U.S. Robotics. Product specifications subject to change without notice. Contact your U.S. Robotics representative for current product information. #2327 3.7.97 





a Sportster* with x2 Ipfi 
could download Bj 


are working closely with them to create 
one. Whatever standard is eventually 
established, U.S. Robotics will offer 
the easiest possible upgrade path. 

Supported By Industry Leaders 

x2 is already being supported by 
major chipset makers and original 
equipment manufacturers, as well as 
online services with more than 18 
million subscribers. With widespread 
acceptance and deployment from such 
industry leaders as America Online, 
CompuServe and NETCOM, it's easy 
to see why x2 is setting the pace for 
online speed. 

x2: The Right Choice For Speed 

U.S. Robotics connects more 
people online than anyone else. Now, 
with x2 Technology we offer one 
more reason why we re the world's 
#1 maker of modems. 

To learn more about x2, visit us at 
www.usr.com/x 2 or give us a call at 
1-800-525-USR1. 

And don't wait a minute longer 
than necessary. 



fa 

CompuServe 


-iV -V 

MCI NETCOM' 


Packard Bell 

NEC 


|§prodigy 

internet 


'ty Texas 
Instruments 












Mucho applause for the fuller sound! A PC that has a Pentium® processor with MMX™ technology, 
combined with software designed for MMX technology, adds up to a great multimedia experience. 
With richer color, smoother video, faster graphics and, of course, incredible sound* Get it all from 
Intel MMX media enhancement technology. It’s the technical term for fun. [ ► www.intercom! 
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The Computer Inside.™ 






Audio aficionados agree. Ole! 


LOOKING FOR A HOBBY? 


Think of it as a 2.8-liter, 189-horsepower carving knife. Incredibly strong, beautifully sculpted and perfectly tempered fo 





For information 1-800-334-4BMW. Or http://www.bmwusa.com 


CARVE CONCRETE. 


assertive handling. One drive and you’ll adopt a lifelong habit of turning cut-and-thrust corners into works of art. 
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Soul of a 
New Machine 

Nuccio Bertone, 1915-1997 
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The Netizen: 

A Farewell to Arms 

For those on the ramparts of 
the world's sole superpower, 
the digital winds are blowing 
an icy chill through the trium¬ 
phant glow of the post-Cold War. 
By John Carlin 

52 

Netwar and Peace 
in the Global Village 

An interview with John Arquilla. 

By Ashley Craddock 
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The World's Most Influential Online 
Community (And It's Not AOL) 

The epic saga of The Well. 

By Katie Hafner 


170 

Corporate Rebels 

Eight who made a difference by 
challenging conventional wisdom. 
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Digital Ink 

Printed paper is cheap, cheerful, 
and ubiquitous. It's the bedrock 
of a billion-dollar global industry. 
And if MIT's Joe Jacobson can 
work out a few little details, 
it's over. 

By Charles Platt 
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Moore's Law 
Repealed, Sort Of 

Gordon Moore foresees a day 
when his famous law breaks 
down - well, maybe not. 

By Peter Leyden 
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X-Ray Vision 

In his photographic series 
Prosecuritas ("for security"), 
Jurgen Klauke uses staged 
scanners to reduce people 
and objects to the bone. 

By Anne Speedie 
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Sex Machine 

David Cronenberg - the visionary 
behind Videodrome , The Fly, and 
Naked Lunch - discovers a new 
form of autoeroticism amid the 
twisted bodies and broken cars 
in Crash. 

By R. U. Sirius 
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Portrait of the Artist 
as a Young Geek 

Toshio Iwai has the soul of an 
artist - but the head of a nerd. 
He's using both to invent 
interactive, digital art. 

By Azby Brown 
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Versatile notebooks for 
versatile peopler 

Some people are definitely more, shall we say, 
multidimensional than others. Which is precisely why we 
created the NEC Versa® 2600. With its built-in CD-ROM, 
battery, floppy and hard drive, the all-in-one Versa 2600 
is versatile enough for your most diverse needs. And thanks 
to its 150MHz Pentium® processor with MMX™ technology 
(standard on the Versa 2650 and 2655), multimedia appli¬ 
cations are enhanced by up to 400%.* What's more, our 
full-screen MPEG video support allows 
you to watch movies, such as Terminator 2 
which comes free with the Versa 2655. 

All of which makes the Versa 2600 
the perfect notebook for versatile men, 
women, or any combination of the two. 

For more information, just call 
1-800-NEC-VERSA, or visit our web site 
at http://www.nec.com. 


► 150MHz Pentium Processor 
with MMX Technology** 

► 12.1” TFT or DSTN 
color display 

► Built-in 10X CD-ROM, 
floppy and battery 

► Full-screen MPEG 

video support 

► 16-hit stereo sound 

and speakers 

► 1.44GB removable 

hard disk drive 

► 16MB EDO DRAM, 
upgradeable to BOMB; 
256K L2 Cache 

► 33.6Kbps data/fax modem 
PC card (150MHz models) 

► Microsoft® Money 97, 
Microsoft Works, and 
other software included 
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A Quantum tape drive can perform far beyond the 



demands of the corporate world. (37,000 feet farther 
to be exact.) Our high-performance DLT™ tape drives 
are so reliable, they're used within the Mars II™ 
system aboard hundreds of F15s, F16s and Seahawk 
helicopters. The Mars II with our drives is exposed 
to drops in temperature from 50° to minus 20° C. Not 
to mention 15G shocks. Regardless of these nasty 
conditions, they're still able to quickly collect and 
store an enormous amount of flight data. Data the 
military relies on to improve the performance, 
efficiency and safety of their aircraft. So pilots can 
continue pulling those face-warping, death-defying 
turns. For specifications on our full line of DLT 
tape products, call 1-800-624-5545, ext. 132 or 
visit our Web site at http://www.quantum.com. 
If they can survive up here, they can more than 
withstand today's demanding business atmosphere. 

Quantum® 

Capacity for the extraordinary™ 
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Ever tried to play oneibf those games with so called “complete 360°mobility”? You know, the ones 
that let you look jbjtar^where — but really only move forward, backward, and 90° left or right? 

NEVER AGAIN. 
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Introducing South Peak Interactive’s Video Reality.™ 
It isn’t a game. It’s the driving force behind a new 
breed of games. Immerse yourself in 360° of 
insanely realistic, completely seamless, 
motion picture-quality gaming. 

Coming soon to CD-ROM games near you. 



SouthPeak and Video Reality are trademarks licensed to SouthPeak Interactive LLC, Cary, NC, USA. 
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Oris Modern Classic. 
Automatic Mechanical. 


ORIS 



Oris Modern Classic. 

Model 640 7476 40 64 MB. 
Automatic winder. Hours and 
minutes from the centre. Small 
subsidiary seconds dial. Pointer 
calendar. Stainless steel case, 
sapphire crystal, and water 
resistant to a depth of 30 meters. 
Skeleton screw back. Dial with 
luminous indices and hands. 

Suggested Retail Price: 

Strap $950.00 
Bracelet $995.00 


Oris High Mech Lexicon. No. 22 

The Barrel. The barrel houses and protects the 
coiled mainspring which enables the watch to 
run with a power reserve of 36 to 45 hours. The 
mainspring is wound by the rotor of an 
Automatic watch and by turning the crown for a 
Manual watch. 



Please ask for a free copy 
of the Oris book: 

Oris USA • 2 Skyline Drive 
Hawthorne • NY • 10532 
914*347*ORIS Fax 914*347»4782 
Website: http://www.magnet.ch/oris 
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Catch some rays in the all-new Toyota Paseo Convertible. Sleek lines. Rear spoiler. And glass rear window with defogger. 
Hot stuff starting from around $ 17 , 200 * Not to be outshined is Celica. Graceful and sophisticated, this sunseeker has 


everything Paseo offers. And then some. Of course, nothing can eclipse their built-in Toyota quality. So put the top down. 


turn the tunes up and show those rays a good time. After all, they deserve it. 


® TOYOTA 

I love what you do for me 


Call 1-800-G0-T0Y0TA or visit our website at: http://www.toyota.com for a brochure or full-line CD-ROM plus the location of your nearest dealer. ‘Paseo Convertible 5-speed manual. Excludes taxes, 
license, title, other optional or regionally required equipment. Actual dealer prices may vary. Both vehicles shown with optional equipment at additional cost. ©1997 Toyota Motor Sales, U.S.A., Inc. Buckle Up! Do it for those who love you. 
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At Florida Crystals, the sugar isn’t always refined. But the operation is. 

That’s what’s happened since they implemented SAP’s R/3 software. Florida Crystals 

not only grows sugarcane but also uses the energy harnessed from its stalks 

to power 80,000 homes. By teaming up with SAP, this young company 

has been able to move large volumes easily, serve customers better 

and pursue new business initiatives on several fronts. SAP 

has also enabled Florida Crystals to keep pace as sales 

volumes have doubled and product offerings 

quadrupled in the past two years. It’s what 

the power of information can do. And 

why harnessing it makes life 

sweet. For more information, 

visit us at http://www. 

sap.com, or call 

1-800-283- 

1SAP. 
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CHIP 


off the old block. 


(couldn’t resist) 



Invented transistor fifty years ago. Made modern electronics possible (TVs, radios, computers, 
cell phones, foot massagers, etc.). New Bell Labs innovation: 56 Kbps modem chip set from our 
Microelectronics Group. Can make Internet access twice 


as fast over regular phone lines. (Think jet-powered 
surfing on Net.) Seven of top ten modem makers 
already use our chips. (Expect other three to call 
any moment.) To learn more, check our Web site. 


Lucent Technologies 
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We make the things that make communications work. 1 
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Simon Says 

As fiction goes, Ed Regis's article on antienvironmen- 
tal crusader Julian L. Simon ("The Doomslayer," Wired 
5.02, page 136) was a work of art. As journalism goes, 
it was sloppy at best and dangerous at worst. Regis 
fell straight into Simon's trap: using overwhelming 
amounts of irrelevant data to obscure the fact that 
our global environment is in trouble and that we 
need to take responsibility for cleaning it up. 

Yes, it is true that rivers are no longer burning and 
that we are, in general, taking better care of the earth 
than we were, say, 20 or 30 years ago. It is even true 
that in their early years, environmental organizations 
- including Greenpeace - 
spent too much time telling 
people the sky was falling and 
not enough time telling them 
what to do about it. 

However, to imply that every¬ 
thing on Earth is rosy and that 
resources are limitless is uncon- 
scionable.That thinking has 
given us such modern delights 
as the Chernobyl disaster, the 
Exxon Valdez spill, clear-cut old- 
growth forests, climate change, 
and five-legged frogs. 

Had Regis done a modicum 
of homework and fact check¬ 
ing, he would have discovered 
that Simon is beholden to 
some of the most polluting 
and dangerous industries. 

While Regis mentions that 
Simon is with "the conservative 
Cato Institute," he fails to men¬ 
tion that the Cato Institute is funded by such environ¬ 
mental menaces as Exxon, the American Petroleum 
Institute, Arco, and Philip Morris. 

Simon has a vested interest in downplaying the 
dangers of fossil fuel and nuclear energy. And though 
it must be lovely to get paid by Exxon and Arco to 
do "research and writing out on the deck ... in the 
shade of the mulberry tree," Simon might sing a dif¬ 
ferent tune if he were to leave the sanctity of his 
beloved facts and figures and, for starters, take a 
trip to Cancer Alley around Louisiana and Texas. He 
would see skies illuminated by belching gas flares, 
rivers polluted by waste from petrochemical plants, 


and town after town riddled with cancer cases. 

This one stark example of a severely degraded 
planet demonstrates why more Americans than ever 
are concerned about the environment. It also explains 
what Simon finds "peculiar" - the fact that nothing 
he "did, said, or wrote seemed to make much of a dent 
on the world at large." Despite Simon's stated rever¬ 
ence for "facts," the facts most people care about are 
the ones that stare them in the face every day. 

Tim Andrews 

Media Director, Greenpeace 
Washington, DC 


I read "The Doomslayer" with what can only be 
described as horrified fascination.The problem with 
Julian Simon's "logic" is that his statistics do not tell 
the entire story. For example, statistics showing that 
food production has risen over time do not take into 
consideration that food, especially in America, is pro¬ 
cessed, chemically altered, and lacking in essential 
vitamins and nutrients due to depleted soils and 
premature harvesting (to allow for shipping time). 
So, production of tasteless and nutritionally deficient 
food is up - yippee! 

Oh, did I forget to mention the pesticides and fer¬ 
tilizers that poison the populace through food and 


by-products left in the environment? Sorry, my error. 

Another example: Simon argues that although the 
forests in tropical regions are imperiled, those in tem¬ 
perate regions are expanding.This assumes that an 
acre for an acre is an acceptable trade-off. Not so: the 
tropical forests have untapped potential, supporting 
plants and animals with, among other things, poten¬ 
tially valuable medicinal properties. Also, tropical for¬ 
ests are more likely to contain a fully functioning 
ecosystem undamaged by human expansion. 

It's no fun being a "doomsayer," but if more people 
listened to us, we might all be better off. 

Michael Macchi 
West Roxbury, Massachusetts 

When Ed Regis interviewed 
me, I told him his facts about 
my debate with Julian Simon 
were wrong. I did not show 
a chart of air pollution in Lon¬ 
don! Yet he persisted in his 
erroneous account in the 
Wired article. 

For a correct transcript of 
the debate between me and 
Julian Simon, see the March 
1997 issue of The Futurist. 

Hazel Henderson 
Saint Augustine, Florida 

Thanks for the interesting 
article about Julian Simon. 
Perhaps more interesting was 
its instant condemnation by 
a friend of mine: she looked at 
the pictures, scanned the text, and quickly decided 
that the story was utterly worthless. With no data 
to support her position, she argued that he was a 
businessman and therefore was hiding an evil, con¬ 
servative, Republican, resource-exploiting agenda. 

It was a classic example of how quickly we rush to 
protect our preconceived ideas of how things are. 
This is exactly the kind of thinking Simon is trying 
to expose. 

Then again, anyone who has watched a television 
commercial knows how easy it is to use data to sup¬ 
port a desired result. Are there people who refute 
Simon with equally "objective" facts? 
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Best Consumer Digital Camera 

(MacUser EddyAwards,Jan.’97) 

Product of the Year 

(InfoWorld, Jan.’97) 

Stellar 

(Windows Sources, Jan.’97) 

★★★★ 

(ComputerLife, Feb.’97) 



Any questions! 


Plenty. How many pictures does the 
D-200L take? 

Up to 80. 

You’re not sure? 

You can shoot in both high-resolution or 
standard formats. And switch back and 
forth whenever you want. Even delete 
the shots you don’t want at any time. 


picture quality is where the D-200L 
really outperforms the competition. 

Who says? 

InfoWorld , for one: “The image quality 
far surpassed any of the other digital 
cameras.” And Windows Sources : “It 
delivers the best images we’ve seen 
from a consumer-level camera.” 



How do I know which ones to delete 
or keep? 

You can instantly 
view the images 
you just captured. 



Where? 

On the color LCD screen. One at a 
time or nine at a time. 

What’s the resolution? 

640 X 480. But you’re not buying a pixel 
taker. It’s pictures you’re after. And 


What about the lens? 

It’s a razor sharp, wide angle, macro, 
Olympus glass lens. 

Flash? 

With red-eye reduction, fill flash and 
auto mode. 

But does it feel like a camera? 

With an optical viewfinder and Olympus 
design, it follows in the footsteps of 
the Stylus series, the most successful 
line of 35mm cameras in the world. 

Okay. I take a color shot. 

Now what? 

Download the image into a computer, 
either Windows™ PC or a Mac? Then 
go to town. 

Talk to me. 

Create multiple images from one 
image. Or combine several. Add and 
subtract color. Retouch. Crop. 


Go on. 

E-mail it across the Internet. Put it on a 
Web page. Store it on disk. 

Suppose I want to be creative? 

With the included Adobe PhotoDeluxe™ 
software you can make greeting cards 
and real estate listings, design layouts, 
put together mail-order catalogs and 
newsletters. All in full living color. 

Hold it! How much is all of this 
going to cost me? 

$599. 

That’s it? 

That’s it. 

There must be a science to all this. 

And an art. 

To learn more about the D-200L and how it 
completes the ideal home or office imaging 
system, contact your Olympus Marketing 
Representative at 1-800-622-6372. They’ll also 
tell you all about the new Olympus personal 
storage system and CD writer. 

OLYMPUS 

THE ART & SCIENCE OF IMAGING™ 

Visit us at http://www.olympus.com/digital 

®and™ All trademarks and registered trademarks mentioned herein 
are the property of the respective holders. 

The Art and Science of Imaging is a trademark of Olympus America Inc. 
InfoWorld & MacUser awards received 1/97. ©1997 Olympus America Inc. 







RANTS & RAVES 


It's wonderful to read the good news that things 
are getting better, and I hope society as a whole 
continues to increase its concern for the environ¬ 
ment. Yet the belief that "the world is going down¬ 
hill" is the best means to that end. 

Jim McCabe 
jmccabe@pobox.com 

It was a great relief to read "The Doomslayer." Now 
I can sleep comfortably again. May I suggest that 
Julian Simon lecture to the roughly 40,000 unem¬ 
ployed fishermen in Newfoundland, where the cod 
are nearly extinct and the fishing industry has col¬ 
lapsed. I'm sure they'll be likewise reassured.They 
certainly have the time to listen. 

Patrick Corbett 
pc.mms@mindlink.bc.ca 

Julian Simon's critics portray him as believing, as Tim 
Andrews puts it, "that everything on Earth is rosy." 

They then "refute" him by pointing in shocked outrage 
to one or more aspects of life on Earth that are less 
than swell and dandy. Yet Simon has never said, and 
does not believe, that "everything" on our planet is 
"rosy" or otherwise perfect. He asserts - and the empir¬ 
ical record supports him - that in many specific and 
precisely defined areas, we are doing better than the 
groupthinking doomsters would have us believe. 

As for the charge that the oil companies have funded 
Simon's research, the strength of Simon's claims is that 
they're based on factual information available in a vari¬ 
ety of standard reference texts. Oil companies do not 
manufacture the data tabulated in such works as His¬ 
torical Statistics of the United States (published by the 
US Bureau of the Census) or the FAO Production Year¬ 
book (published by the United Nations Food and Agri¬ 
culture Organization). For all his vituperation, Andrews 
does not challenge a single one of Simon's facts. 

I witnessed the debate between Julian Simon and 
Hazel Henderson at the Washington Hilton on July 17, 
1996, and Henderson did indeed show a chart of declin¬ 
ing air pollution levels. In researching the article, I called 
Henderson on October 12,1996. On that date, according 
to my notes, she said that the chart was based on car¬ 
bon dioxide emissions in London between 1940 and 
1970. She called me back later that day and said that 
this was not the chart she had shown. On October 14, 
she called me back again, reporting that she could not 
locate the chart in question. The March 1997 issue of 
The Futurist contains an edited digest of the debate, not 
a "transcript," and does not reproduce any of the charts 
used by the participants. - Ed Regis 

Who's Winning? 

Hazel Henderson ("Win-Win World," Wired 5.02, page 
152) is typical of many academic and government 
lifers. She envisions some utopian one-world govern¬ 
ment making sure that everyone gets along. 


Yes, Hazel, technology creates abundance. No, 
Hazel, the United Nations is not our best hope for 
setting standards and protocols. 

In slapping the invisible hand and trashing the 
notion of competition, Henderson says,"We haven't 
seen the utility of the cooperation side, the standard¬ 
setting side."Yes, we have. It was called the Soviet 
model. It failed. It's dead. 

The single greatest economic force is and has 
always been individual competitive drive. If Hender¬ 
son thinks that a worldwide, centralized standard¬ 
setting body can inspire the innovators and wealth 
creators of the world, she is mistaken. 

Mark Peterson 
mpeterson@seanet.com 

It is hard to know where to begin to discuss the errors 
in Hazel Henderson's odd diatribe.The article's subtitle 
recommends that we "abolish economics and make 
way for the economy of abundance/'That's like saying 
we should abolish chemistry and make way for more 
chemistry. Economics, like chemistry, describes only 
how processes function. No one "overhauls" econom¬ 
ics. As with any science, economics evolves over time. 
Economic tenets are only solid until proven otherwise. 

As for Kevin Kelly's statement that economics 
"missed the biggest change since the Industrial Revo¬ 
lution," that's absurd. What, exactly, has it missed? 
The important role of new technology in bringing 
goods to market has long been appreciated. Better 
technologies - faster Pentium processors or steam 
engines - increase the wealth of society.Technology 
has helped create abundance, but where has eco¬ 
nomics failed in this process? We have more bread, 
books, and fill-in-your-favorite-item-here because of 
technology. It sounds like economics is working quite 
well to me. 

Kent Wosepka 

mkwosepk@gsbpop.uchicago.edu 

Swindled 

When I finished Charles Platt's "The Great HDTV Swin¬ 
dle" (Wired 5.02, page 57), I sat back with a big shit¬ 
eating grin. I revel in the hypocrisy that Wired flaunts 
as it sucks up to the wannabe anarcho-syndicalist 
digerati who were made rich by using technology 
created by and for the government while it chants 
its libertarian abolish-government-and-we-can-all- 
live-in-a-Neal Stephenson-novel mantra. Whew. 

This article takes the cake. Could it be a plea for 
good old-fashioned government regulation in the 
public interest, a public interest distinct from the 
vector sum of our individualist grasping? 

Marc Danziger 
marcd@charmed.com 

In "The Great HDTV Swindle," Platt presents some facts 
that are more or less correct and a lot of conjecture 


that often misses the mark, such as his vilification of 
FCC chair Reed Hundt, who - Platt fails to recognize 
- attempted to open the ATV process to film and 
computer interests. Perhaps Platt is attacking Hundt 
for even trying to reform the FCC, which hurts the 
cause of those who want to dismantle it altogether. 

There is no perfect market-driven environment. 
Platt praises Polaroid for its progressive-scan HDTV 
camera but neglects to mention that the project 
was initiated by MIT, which receives federal funding. 
Polaroid didn't develop the camera on its own. 

When Hundt heard about the project, he came to 
Cambridge, where he spent considerable time dis¬ 
cussing its importance. He then went out on a limb 
to host a demonstration of the camera at the FCC, 
followed by a demonstration before Congress. 

As for the industry's November agreement, which 
does have problems, those unhappy with the out¬ 
come have two choices: they can mount a formal 
challenge to the FCC through the courts or through 
Congress, or they can get their act together to invest 
in and develop a credible alternative. 

David Carver 
dcc@mit.edu 

I went through Charles Platt's piece thinking, Yeah, 
but it's worse than that. 

Platt is right about interlace. When you shop for 
an HDTV set, don't buy any BS that "it receives the 
progressive formats" - make sure that the display 
is progressive. Ask to see a sample of high-contrast 
text. Look for edge flicker. 

Though it's not properly part of the standard, over¬ 
scan is another National Television Systems Commit¬ 
tee (NTSC) holdover that I've seen on all the HDTV 
sets. Back in the analog vacuum tube days, they just 
couldn't get clean, stable edges on the raster, and they 
couldn't regulate voltage well enough to keep the 
scan a constant size, so they made the image a little 
bigger than the face of the tube. About 10 percent 
of each dimension is lost to overscan. 

A computer monitor doesn't do that. It underscans 
a little, which is what you need if you want to use 
your HDTV set on the Net. Icons and scrollbars slid¬ 
ing off the edge? Just say no.Tell them you want to 
see the SMPTE Clean Aperture (1888 by 1062 pixels). 
The Production Aperture (1920 by 1080) leaves a little 
slop for edge erosion. If the FCC had done its job 
right, I wouldn't have had to tell you that. 

But it gets worse.There's another NTSC holdover 
called "3-2 pulldown." Films and the vast majority 
of prime-time TV shows originate on film at 24 
frames per second. (We have to shoot at 24 because 
the international market won't buy 30, the NTSC 
rate.) The 60-field-per-second HDTV system shows 
one frame three times, and the next one twice, and 
so forth. It's like an old car with a bad clutch. If the 
standard had gone to 72 frames per second, each 
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RANTS & RAVES 


film frame would be shown three times, and there'd 
be no motion artifact. But they kept the NTSC rates 
to make it easier to simulcast. 

When you look to buy a set, make sure it multi¬ 
syncs and gives you 72-Hz display refresh for the 
film mode. You'll also want 60 Hz for news, sports, 
soaps, and Sesame Street. 

The consumer needs to know the facts. 

John Sprung 

john_sprung@smtpgw1.paramount.com 

Charles Platt does an admirable job of covering the 
twisted history of HDTV development, but he misses 
one crucial detail: why should anyone care? "Consu¬ 
mers will suffer," he proclaims. Maybe it's just me, 
but the fact that I am unable to spend US$1,000 to 
$1,500 for something as irrelevant as better TV recep¬ 
tion does not distress me in any way. Does Platt really 
believe that I'm suffering because evening sitcoms 
suffer from less-than-perfect picture quality? 

Just as FM radio didn't enable skilled musicians 
to compose good music and didn't make unskilled 
musicians any more talented, better picture quality 
won't magically transform television into something 
that doesn't insult the viewer's intelligence. 

Tom Harrington 
tph@rmii.com 

Supreme Writes 

An addendum to "Scouting the Supremes" (Wired 5.02, 
page 46):"The Supremes" - except for Justice Stevens, 
perhaps - do not write their opinions. In all but a few 
key cases, most of the justices let their law clerks grind 
out the legal nuts and bolts, and just sign their names. 
(You might say that ghostwriting reigns supreme.) 
The crucial decisions actually made by the justices 
are which cases to accept for review, how they will 
vote, and final editing of the drafted opinions. 

Given that ACLU v. Reno is a major case - because of 
its precedent-setting value as the first Supreme Court 
decision involving the Internet - one could argue that 
the justice assigned to write the opinion will actually 
write it. However, if Wired's report on judicial ignorance 
of the Internet is accurate, even a justice wanting to 
write a good opinion (i.e.,one that displays knowledge 
of the Net and passes constitutional muster) will lean 
on the more computer-literate clerks for guidance. 

The skinny here is that the lower-court decision 
was L-O-N-G.Translation: there's no way any supreme 
is going to read that tome. Which means the clerks 
will do the grunt work of reading it and then parsing 
out its essential doctrines. 

Lucas E. Morel, PhD 
lmorel@acc.jbu.edu 

Streams of Thought 

I read the article on David Gelernter's new interface 
("Lifestreams," Wired 5.02, page 148).There have 


already been a number of similar products (and not 
just experimental systems) that organize all data as 
a linear stream, with new material accreted at one 
end as it comes in or is created. SwyftWare for the 
Apple II and the Canon Cat operated on exactly 
these principles. Both allowed searching by content 
or linear browsing. Since the 1980s articles on these 
systems have appeared in obscure magazines such 
as BYTE. In fact, another obscure magazine called 
Wired published "Down with GUIs!" (Wired 1.6, page 
122), an article that made similar points on the prob¬ 
lems with file-based organization and the advan¬ 
tages of linear systems. 

"Lifestreams" claims that "few" academics study 
interface design.This was true 15 years ago, and 
the subject was "way out there" when I was a stu¬ 
dent, but if you attend a human interface confer¬ 
ence today you can see thousands of academic 
researchers in the field all at the same time. Not 
a pretty sight, perhaps, but thousands is not "few." 

Gelernter's work, although it is heading in one 
of the right directions IMHO, is not nearly as new 
or startling as Wired made it out to be. 

Jef Raskin 
jefraskin@aol.com 

Lifestreams may be a good way to find a lost needle in 
a haystack of data. But it's not a way to organize data. 
Fundamentally, Lifestreams isn't new at all. It's merely 
an extension of the desktop metaphor. We can simply 
look on top of the pile for the most recently arrived 
file. And Gelernter wants to organize the world's hard 
drives the same way he "organizes" his physical desk¬ 
top? Please keep your stream off my desk. 

Al Cambronne 
acambronne@aol.com 

Wired for Class 

I am a student, and, as such, I "have to" attend more 
than a few booooring lectures... and I love Wired. 
The only bad thing about all this is that the colors 
of Wired make it easy for the teacher to spot. So, 

I was wondering - though perhaps this goes against 
the very nature of Wired- if you could possibly print 
a few copies in a special camouflage edition. 

Ricardo Tur Salamanca 
psdifv4@emducms1.sis.ucm.es 

Hard Drive 

Not being much of a racing fan, I did not expect to 
enjoy "Hard Drive" (Wired 5.02, page 144). I always 
thought of NASCAR as a bunch of rednecks with 
Skoal hats and bad dispositions. Man, was I wrong! 

Rob Riddell translated the exhilaration of the wan¬ 
nabe Cale Yarboroughs so well that I wanted to go 
out and buy a racing game immediately. Beyond this 
sudden desire for speed, I was amazed by the accom¬ 
plishments of the gaming industry. 
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Now if only this technology could be translated 
into something for the common good. 

Chris Logan 

Cambridge, Massachusetts 

I Borg to Differ 

Donna Haraway's supposition that because we rely 
on cell phones and laptops we are cyborgs is tanta¬ 
mount to saying the Plains Indians were centaurs 
because they relied on horses ("You are Borg," Wired 
5.02, page 154).The primary difference between 
a cyborg and a human using a tool is that a human 
can put the tool down. If Haraway wishes to suggest 
that I'm cyborg because of my reliance on contacts 
and eyeglasses, I might consider the point (although 
I do remove them each evening, much to the detri¬ 
ment of my bedroom furniture). Until the cell phone 
is imbedded into my skull, it is merely a tool. 

I agree with Haraway that our perceptions shape 
our tools, and our tools shape our perceptions. But 
we still control our perceptions of ourselves and our 
world. We can still choose to not be assimilated. And 
as long as I have that choice, I am not cyborg, I am 
merely geek. 

Carolyn Cooper 
guerrilla@earthlink.net 

Gutenbig Goof 

I enjoyed the article about Michael Hart, the man 
behind Project Gutenberg ("Hart of the Gutenberg 
Galaxy," Wired 5.02, page 108). However, Johannes 
Gutenberg did not invent the printing press, as the 
article implies. His contribution to printing was mov¬ 
able type, allowing pages to be composed quickly 
and economically. 

Dan Berger 
dberger@qnet.com 

Undo 

■ ReLoad: FreeLoader ("Push!" Wired 5.03, begins on 
cover) does not deliver Web pages via email.The 
browser- based software gathers news from your 
favorite Web sites and can automatically download 
entire sites. In addition, its interactive screensaver 
pushes personalized news to idle screens.“Upgrade: 
The 486 processors can run 32-bit software ("Win¬ 
dows Winners," Wired 5.02, page 90). ■ Ooo-boy!: 

The character whose dance number George Lucas 
expanded for the rerelease of Return oftheJedi 
("Beyond Star Wars," Wired 5.02, page 160) is named 
Oola, not Ula.-Radio Report: WFMU's license was not 
almost yanked by the FCC over obscenities charges 
("The Great HDTV Swindle," Wired 5.02, page 57). 

Send your Rants & Raves to: 

Email: rants@wired.com 
Snail mail: Wired , PO Box 191826 
San Francisco, CA 94109-9866 
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Dodge Intrepid Sport's 3.5 liter, 
24-valve, single overhead cam 
V-6 is, with only slight 
modifications, the same 
engine that powers the 
open-wheeled Pro Series 
cars at the famed Skip 
Barber Racing School. 

Intrepid Sport sports a 
four-wheel independent 
suspension, 16 " wheels and 
low profile tires, too, for athletic 
handling and a smooth, 
comfortable ride. There's 
even the AutoStick5 


It’s true, 
the engine 
does tend 
to race 


transmission that 
shifts like a 
manual, to really 
make you feel 
like you 're on a fast track. 
But because this is an 




1 J Intrepid, you can also get 

the benefit of 4-wheel 
anti-lock disc brakes, and 
cab-forward roominess 
that no race car can 
compete with. 

For still more information, 
call 1-800-4-A-DODGE or 
visit our Web site at 
http://www. 4adodge. com 


a bit. 



Intrepid |f$) The New Dodge 


Always wear your seat belt. 
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Stephen Petronio / 
Artistic Director, 
Stephen Petronio 
Dance Company, 
New York, uses a 
Super Mac C600. 



Mac OS 


You’d be amazed what people are using SuperMac C600 computers for these days. 

Sure - they're still great for graphics, spreadsheets, word processing and web surfing... but some users 
have pushed the envelope and applied our cutting-edge technology to expressions you might not expect. 
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Computer Corporation 
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Fast, Powerful Mac OS 
Expandable & Upgradeable 
Easy-to-use • Affordable 


► EBBS Claris Works 

► Intuit Quicken SE 

► W Adobe Pagemill 

► EarthLink Network’ Total Access 

► Conflict Catcher 3.0 

► NOW Utilities 

► NOW Up-to-Date & Contact 

► Cypress Research Megaphone 

► Power FPU 

► IINBSGAPE GrolierEncyclopedia 

► M micromat TechTool Pro 

► Now What Software 3D Talking Globe 

► New What Software The Cities Below 

► FWB CD-ROM &HDT 00 I Kit PE 
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SuperMac S900 


SuperMac 3700 


SuperMac C600 
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CALL 888-624-UMAX 


or visit us @ http//www.supermac.com PowerPC 
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MOVADO 



Solid stainless steel. 
Scratch-proof 
hard metal bezel. 
Sapphire crystal. 
Water resistant. 


SWISS WATCH 
JEWELERS & OPTICAL 

Alhambra, CA 818-576-8926 


For a free Vizio brochure, 
call toll free: 1-888-8MOVADO. 

http://www.vizio.com 
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A Giant Crashes into 

the Local Loop 


R emember how Washington's technocrats promised to open 
local telephone markets to competition last year? Well, not 
much has happened. 

At least, not until AT&T plowed into the market. 

In March, AT&T announced a fixed wireless local-loop tech¬ 
nology, codenamed Angel, that will take long 
distance voice and data calls, convert them 
into digital information, and send the data 
to local destinations via its wireless network. 

Beta testing in Chicago is set for this summer, with 
a planned nationwide rollout ini 998. 

Angel not only bypasses the RBOCs, but AT&T reports it's 
cheap, too. The estimated cost of building a wireless/wireline 
hybrid would be about US$1,000 per customer, $500 less than 
wireline. "Angel saves AT&T a significant amount of money, and 
it puts them on a faster track to enter the market," says Mark 
Lowenstein of The Yankee Group. 

And this should make the Bells and other local monopolies 
shudder. AT&T is already the largest provider of wireless ser¬ 
vices in the US with 7 million cellular subscribers. Add to that 
the $1.7 billion in PCS licenses it acquired last year, and this 
telecom giant is roaring louder than ever. - Kristi Coale 



L ike a detective snapping photos of a cheating spouse, 
Kim Alexander doesn’t ask permission to get the goods 
on public officials. 

As head of the California Voter Foundation, a nonpartisan 
group that uses technology to educate voters, Alexander 
is pushing for a law that would require political candi¬ 
dates, parties, and lobbying organizations to file electronic 
lists pf campaign contributions. Once in digital form, the 
recoids would be publicly posted online. 

After state lawmakers killed electronic filing legislation 
last year, Alexander set the ball rolling herself. During 

of the November 
election, the Califor¬ 
nia Voter Foundation posted a list of the biggest contribu¬ 
tions at www.calvoter.org/ and emailed it to hundreds 
of journalists. Alexander’s efforts resulted in significant 
media coverage on last-minute campaign donations and 
earned her a James Madison Freedom of Information 
Award from the Society of Professional Journalists North¬ 
ern California chapter. 

“If you ask voters what they want, they say, ‘I want to 
know where the money is coming from,’ ” she reports. “We 
need to give voters every opportunity to make informed 
choices.” - Brian Caulfield 
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The Great Web Wipeout 

R umors of the Web’s demise have been greatly exaggerated. CBS is the 
latest old-media concern to realize that a presence on the Web isn’t 
just a nifty marketing ploy, it’s crucial to any 21st-century media strategy. 

In March, the broadcaster announced plans to invest some US$100 
million in SportsLine USA, reincarnating the site as CBS SportsLine. This 
Web buy-in follows similar purchases by music label Paradigm Enter¬ 
tainment (new owner of Addicted to Noise and SonicNet) and comes amid 
rumors that Disney has designs on Starwave. 

“Some savvy people out there see this is the perfect time to make acqui¬ 
sitions,” says Mark Mooradian of Jupiter Communications, whose num¬ 
bers underline that point: ad revenues on the Web reached a record $66 
million in the third quarter of ’96, with nearly two-thirds the total going 
to the top 10 sites. Consider the wipeout wiped out. - David Lazarus 


=111 AOL, Long Distance Reseller: Heard about the US$100 million deal between AOL 
and Tel-Save Holdings, a long distance reseller? Hard to believe on its face, but stare 

long enough and it starts to make sense. Tel-Save scanned the consumer marketplace for targetable groupings of higher-end consumers willing to test new types of communication. 
America Online has more than 8 million of them. So Tel-Save ponied up nine digits to own the right to relentlessly pitch AOL's customers. Given that the long distance wars are mostly 
about retaining loyalty and stealing the other guy's business, Tel-Save has purchased itself quite a captive audience. And AOL will do Tel-Save's billing to boot, saving the company sig¬ 
nificant printing and administrative costs. If Tel-Save gets even one out of every ten AOL cus¬ 
tomers to sample its telecom wares, it's spent significantly less per capita than the big boys. 
=111 Total Suit: Watch this URL: www.totalnews.com. It may not be there by the time you read 



Start-Ups Pay Up 


The clever engineer. The prototype 
hacked together in the garage. The 
savvy exec who believes in the idea 
enough to leave a cushy job, take a 
major pay cut, and join a risky new 
venture. These are the familiar parts 
of the start-up myth - Silicon Valley's 
version of the American Dream. 

And more and more entrepre¬ 


neurs are following it. In fact, honchos 
qualified to run the flood of start-ups 
are in such demand that unemploy¬ 
ment is negative in the Valley. One 
headhunter estimates there are 150 
searches for start-up CEOs and only 
about 80 good candidates. The result: 
executive pay is skyrocketing. The aver¬ 
age annual salary for a vice president 


is US$ 150,000, up 20 percent from 1995. 

"It used to be hard for high tech 
start-ups to raise capital," notes Ann 
Winblad of Hummer Winblad Venture 
Partners. "These days, monetary capital 
is easy to come by - finding the intel¬ 
lectual capital is the hard part." 

As for the start-up myth, just drop 
the "major pay cut." -JessieScanlon 
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ith all the delicacy of an 

invading army, U2 kicks off 
its 40-country PopMart tour April 
25 in Las Vegas. Among such 
props as a 35-foot-high mirror 
ball, the massive set features the 
biggest video screen ever assem¬ 
bled: a 150- by 60-foot partition 
constructed of 1 million LEDs* 
Resembling a Brobdingnagian 
picket fence, the screen marks 
the mainstream debut of a recent¬ 
ly invented piece of electronica. 

"Just before we started design¬ 
ing this, the blue LED arrived," * 
explains show designer and 
director Willie Williams. "Video 
screens are made of pixels, but 
these screens are made of red,^ 
green, and blue LEDs - and the 
colors are fantastic." Williams 
believes the gargantuan pointil^ 
list screen - wired with 22 miles 
of cable and 21,000 circuit boards 
- will usher in a new era in con¬ 
cert visuals. "I like to make broad 
strokes, because in a stadium, 
you've got to do it big or not do 
it at all." - Colin Berry 
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RE: 4^ Quarter Sales Results 


Insert Hyperlink 


iering around the 


Have you been wondering aboi.it. Q4 s a 
each other, “Just how well did we do in U47 it we'd been counting, we'd know... was 
than Q3? Or six times?” 


Well, that's why I'm here, to keep track of these things. So now you have to ask yourself, 
lucky? Do I?” If you do, then make my day. Visit my sales report 


T opline rep ort to fo llo w. Stay tune d. 
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Microsoft Office 97/now / 

you can create 

to exotic, far-flung places, 



in 
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©1997 Microsoft Corporation. All rights reserved. 

Microsoft and Where do you want to go today? are registered trademarks of Microsoft Corporation. 










































stant hyperlinks 

the other side of the office. 

Once upon a time on the Web, you could follow any research lead or nutty hobby to the four corners of the 
planet, link by link by link. And yet you couldn’t link your own sales report to a spreadsheet. This state of 
affairs prompted us to build lots of Web capabilities into new Microsoft Office 97 . Now it’s ridiculously easy 
to insert hyperlinks into Office documents just highlight your future link, click on the hyperlink button, browse 
to your link destination, and bingo. You’ve changed a passing reference into an actual link. Since you can 
publish fully functional Office work on your intranet, you and your colleagues can link to stuff that’s actually 
useful—a spreadsheet that can be updated by a bunch of you simultaneously, for instance. You can also save 
Office files in HTML , the lingua franca of the Web. Hey, you may even want to send a few of them on a nice 
long trip. To explore the possibilities further, check out—need we say it?—our Web site. 


Where do you want to go today?® www.microsoft.com/office/ 


Microsoft 







































Satellite of Love 


A Japanese company wants to 
send honeymooners to the Moon 

- well, almost. Shimizu Corpora¬ 
tion, the world's fourth-largest 
construction firm, has developed 
plans for a 50-story orbiting hotel 
complete with a wedding hall. 

Lucky couples will enjoy space 
walks, low-gravity sports, dining, 
and an unforgettable view. The 
structure will rotate three times 
per minute to re-create 70 per¬ 
cent of Earth's gravity. 

Shimizu spokesperson Misuzu 
Onuki says polls show great 
demand for extraterrestrial lodg¬ 
ings, even at up to US$80,000 a 
pop. "Most people would prefer a 
stay in an orbiting hotel to a one- 
day trip," she states confidently. 

Starry-eyed lovers take note: 
wedding services begin in 2020. 

- Jim Rendon 


this. TotalNews is a "service" that points to news stories on the Web and sells its own ads 
in frames around them. "Not fair!" claim The Washington Post and other mainstream out¬ 
posts, who are suing the site. But is it a viable business model? Only the market can 


decide. =111 The Pentagon's Smart Virus: Funny how that "virus" the Pentagon claims wiped out 82 percent of the electronic copies of the chemical warfare logs kept in Riyadh, Saudi 


Arabia, also seems to have wiped out 82 percent of the hard-copy chem-warfare logs (printed out daily) that were kept there. This nasty little virus also wiped out 82 percent of the 


duplicate electronic and hard-copy records kept in locked safes at two separate locations in the US (Tampa, Florida, and Aberdeen, Maryland). But then, the Pentagon explains, some 



of the paper logs "may have been 'misplaced' during an office shuffle after the war." Even 


more interesting: the missing logs all happen to be for March 4-10,1991 - which just ► 


J ohn Chambers, Cisco’s evan¬ 
gelical CEO, likes to compare 
his company to Microsoft and 
Intel. Just as those powerhouses 
dominate software and hard¬ 
ware, Cisco rules networking. 

But Microsoft isn’t about to 
let anyone into its clubhouse. A 
growing number of signals sug¬ 
gest the Redmond giant is about 
to go head-to-head with Cisco. 

Microsoft’s plans to beef up the 
routing features in Windows NT 
- allowing a Wintel box to pass 
for a Cisco router - is visible 
evidence. And both companies 


are eyeing enterprise solutions: 
note Cisco’s purchase of Software 
.com (security) and Microsoft’s 
snatching up Interse Corp. (Web 
traffic analysis). 

Cisco is clearly the weaker 
opponent: smaller, and on less 
familiar turf. But the company 
still stands a chance. “Microsoft 


faces a competitor with a huge 
installed base,” points out Randy 
Yuen, technology analyst with 
Oppenheimer. Besides, another 
analyst daydreams anonymously, 
“Cisco could always buy Netscape.’ 
- Steve G. Steinberg 


PHOTO BELOW LEFT: SUPERSTOCK 








TIRED 


Multimedia Gulch 
Sotheby's auctions 
push/pull 
Crest 



WIRED 

Silicon Tundra 
Antiques Road Show 
profit/loss 
Enamelon 


A Network to Die For 


J. W. “Wild Bill” Stealey wants to be 
commander in chief of the online 
gaming industry. To do so, the for¬ 
mer US Air Force pilot and current 
chair of game publisher Interactive 
Magic is enlisting squadrons of joy¬ 
stick junkies for Internet dogfights. 

His company’s recent merger 
with Interactive Creations Inc. has 
put Stealey firmly in the pilot’s seat. 


“We’re one of the few networks that 
does its own content,” he claims. 
“When people get a taste of it, it’s 
gonna blow them away.” 

With ICI’s Megaplayer technology 
in his arsenal, Stealey says, the firm’s 
Planetary Raiders combat sim will 
be able to accommodate up to 10,000 
players. Now that’s networking. 

- Steve Baxter 


Washing your hair 
Direct marketing 
Pixels 


Cleaning your browser cache 
Consensual marketing 
Trixels 


Artifacts Smartifacts 

Pentium Pro on NetPC IBM XT on JavaBlaster 

Spin-offs Spin-ins 



► happens to be the same period of time US troops blew up an Iraqi ammunition depot now thought to have contained tons of nerve gas and other 
chemical weapons. This is one smart virus. Not only can it penetrate locked safes in three separate locations across the globe, but it's also smart 
enough to erase electronic/paper logs for one controversial seven-day period and leave the rest intact. God help us if this virus ever gets loose 
on the Net. =111 Which Would You Buy?: The new Compaq Presario 2000 has a 133-MHz processor, CD-ROM, 33.6-Kbps modem, and built-in stereo 
sound for under a grand. WebTV has ... well, WebTV makes the Net work on your TV for 20 bucks a month ($300 box and $59.99 keyboard not ► 



Focus 

If you're nearsighted and lazy, even 
the minimal effort required to change 
contacts can be too time consuming. 
Luckily, KeraVision has come up with 
a cure for myopia, if not lethargy: 
the company's Corneal Rings promise 
permanent near-perfect vision. 

Nearsightedness, caused by exces¬ 
sive curvature of the eye, is corrected 
by two clear plastic half-rings that 
reshape the cornea. "If your vision 
changes, we should be able to take 
out the ring and put in a new one," 
says David Schanzlin, head of Kera- 
Vision's implant study. 

After FDA approval, the Rings 
should be available within three years. 
For the truly slothful, alas, that might 
as well be a lifetime. - Lynn Ginsburg 
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F irst, American corporate titans wanted to get every employee on the Web. 

Now they worry about dragging wired workers away from www.nookie.com 
long enough to get any work done. The solution may be a Web monitoring and 
blocking application that goes by the Orwellian moniker LittleBrother. 

The US$495 Windows 95/NT software package prevents access to Web 
sites that have been deemed unrelated to the corporate mission. Little- 
Brother's developer - Kansmen Corp. of Milpitas, California - claims to 
have sifted through more than 

25,000 sites and slotted each Little Brother 

into one of more than 40 sub¬ 
sections ranging from music, hacking, and religion to television, politics, 
food, and kid's stuff. System administrators can either obstruct access to 
an entire category or specify individual URLs that are off-limits. 

Electronic monitoring of employees is not new; telemarketers' perfor¬ 
mance has long been measured by eavesdropping supervisors. But Little- 
Brother may turn out to be one snoopy sibling that most workers would 
rather do without. -James Daly 


included). Just a thought. 


=111 Mr. Hussein, Meet Mr. Bennett: The Christian Right is not alone in 


its attempts to blame the Net for just about every cultural sin known to man. An AP report earlier this year quoted an Iraqi state newspaper regarding the Internet, which the editorial 
called "the end of civilizations, cultures, interests, and ethics." America, the newspaper continued, is using the Net to "enter every house in the world ... to become the only source 


for controlling human beings in the new electronic village." Given that there is no Net access in Iraq, we wonder if Kirkpatrick Sale or Bill Bennett has been lecturing in Baghdad lately. 
=111 Net.growthrThe Network Wizards (www.nw.com/) are at it again, this time with 1996 net.growth figures. Hosts grew from just under 9.5 million in January 1996 to 16.1 million 



January 1997, and domains grew from 240,000 to 828,000. Interesting aside: after 


.com, .edu, and .net, the largest single top-level domain name is .jp (Japan). =111 


Gregnik 


Forget Cape Canaveral. The coolest piece 
of space gear these days is in Brooklyn. 
Artist Gregory Green is building a replica 
of the first-ever satellite. Sputnik 7. Oh, 
and then he's going to put it into orbit. 

As you may have gathered. Green is 
not your everyday creative type. His past 
work includes a fully functional nuclear 
device (sans plutonium), suitcase bombs, 
and a collection of glass vials purportedly 
filled with 10,000 doses of LSD. 

"It took the entire Soviet state to do 
Sputnik in 1957," says Green. "For some 
yahoo from Brooklyn to do the same 
thing 40 years later is to redefine our 
understanding of the individual." So it's 
entirely appropriate that when "Greg¬ 
nik" launches, it won't broadcast military 
beeping noises but will send a track of 
canned laughter out across the planet. 
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IN THIS BLOODTHIRSTY BUSINESS 


ARENA, IT’S BE IN CONTROL OF 


YOU 

GET 


FLOW OR 
UNDER IT 


1 LOTUS NOTES®4.5. WORKING THE WEB TO WORK TOGETHER BETTER. 

I Alright, so there’s a lot going on in your day: managing e-mail, sharing work, juggling your 
calendar, coordinating appointments and staying on top of web-based information that 
changes every minute. Hey, that’s business. And since you’re not going to get any sympathy, 
you’d do well to get Lotus Notes 4.5. It’s designed to leverage the power of the Web so you 
can work more closely with your colleagues, and put all the information your job demands 
right there on your desktop. 

A PLACE WHERE YOU CAN REALLY GET SOME WORK DONE. Lotus Notes 4.5 
is your central access point for all information in the business world. It ensures that the 
information you depend on is literally up-to-the-second, and that you become aware when 
something important changes - whether it’s the starting time for your afternoon meeting 
or an update to a website that’s vital to your business. 

Notes is now thoroughly tied to the Web, so it not only gives you direct access to the 
expanding universe, it lets you update the content of your company website directly. It even 
helps you stay productive while you’re off-line, stuck on a plane or wherever. 

Notes has always been about working together better. In its latest version, it’s also the best 
Internet client, so you can move to a whole new level of web-based collaboration - and get 
on top of all that information before it gets on top of you. Find out more about how you can 
use Lotus Notes 4.5 to do your job better by visiting our website at www.lotus.com. 


E-MAIL 

INTRANET/INTERNET 
WORKFLOW 
GROUP SCHEDULING 
CALENDARING 
GROUPWARE APPS 
DOCUMENT MANAGEMENT 
DISCUSSIONS 
AGENTS 

ENTERPRISE DATA 
JAVA" APPS 
LOTUS COMPONENTS" 


Lotus 


Working Together* 


For wore information. call 1 800 828 7086. ext. D116. In Canada, call 1 800 GO LOTUS. ©1997 Lotas Development Corporation. 55 Cartridge Partway. Cambridge. HA 02142. All rights reserved, lotns. Lotos Notes and Working Together are registered tradeaarks and Work the Weh and Lotas Components 
are trademarks of Lotas Development Corp. Java is a trademark of San Microsystems, Inc. 





Introducing the MessagePad 2000, 
the only handheld computer you can actually use 



The MessagePad2000 works easily 
with desktop computers. So you can 
create documents on the MessagePad 
2000 ; then transfer them to and 
from Microsoft" Excel or Word on any 
Windows or Mac’ OS-based system. 
Or you can keep your calendar and 
address book current by synchroniz¬ 
ing them with desktop programs 
like Microsoft Scbedule+ 7.0 or Claris 
Organizer'2.0. And it’s easy: with 
Auto Dock, the MessagePad 2000 
makes these transfers automaticalfy. 


Of all the handheld computers, only the MessagePad 
2000 offers sharp, crisp backlighting and a 16-level, 
high-resolution gray-scale screen that rotates on com¬ 
mand. Which means you can always see your work 
in the best orientation—horizontal or vertical, even 
upside down. And in the best light. Bright. Or dim. 


The MessagePad2000 gives you more flexibility, 
thanks to its two PC slots (other handhelds have 
only one slot). So, for example, you can dedicate 
one to a wired or wireless modem and use the 
other for additional memory. 


Built-in software lets you connect 
directly to a variety of serial, hrDA 
and LocalTalk'printers-unlike most 
Windows’ CE devices, which have to be 
booked up to a PC in order to print. 


How much can you do hi three to 
six weeks? That’s bow long a set of AA 
batteries lasts under normal usage. 
Note: normal usage here means a lot. 
Like having backlighting on, using the 
modem , crunching numbers, writing 
e-mail, drawing, doodling, whatever. 


20-40 MHz processors you get 


The usable area of the MessagePad2000 screen is up to 56% 
larger than what you’ll find on most Windows CE products. 
So, instead of having to decipher small sections at a time, 
you can read the entire width of a fax or Web page. 


A built-in microphone and speaker let you 
record and play back voice dictation. And the 
MessagePad2000 is the only handheld com¬ 
puter that lets you record and take notes 
simultaneously. 


Unlike Windows CE-based devices, MessagePad 
2000 is the only handheld computer that lets 
you exchange data with both Windows and 
Mac OS-based computers. 


ruu ututtuuuu: Ktjuuuru (run u mi/, jirigci-vnunf/in 

version). So you can quickly and easily type e-mail, 
business letters, project reports. Only your superb 
writing style—not your aching fingers—trill deter¬ 
mine the length of your documents. 


Of all the handheld computers out there, only one makes it truly easy to be productive on the road. Introducing the MessagePad’ 2000. 
Rather than just letting you view data, the MessagePad 2000 lets you carry out sophisticated tasks with the greatest of ease. For example: 
you can now write a full-length proposal, insert information downloaded from the Web—even include pricing from your company’s 
Intranet — and then fax or e-mail it to a client. Try that with an ordinary handheld computer. The MessagePad 2000 has more power, 
more storage, more flexibility. All contained within the most innovative design, optimized for usefulness. Of course, 
there’s only one real way to understand how incredible the new MessagePad 2000 is: try it yourself. For the name 
of a dealer near you, or to get more information, call 800-909-0260. Or visit us at www.newton.apple.com/useit. 


Newtorr 


Modem and EP required for Internet access. Competitive specifications as of February 1997. ©1997 Apple Computer. Inc. All rights reserved. Apple, the Apple logo. Ibe tigbtbulb logo. LocaTralk. Mac. Macintosh. MessagePad and Newton are registered trademark of Apple Computer. Inc 
(Jans Organizer ts a trademark of (Jam Corporation Miarosoft andWmdou’s are registered trademarks of Microsoft Corporation All Macintosh' computers are designed to be accessible to mdinduds uilb disability Tb learn more (US. only), call 800-60(V7808 or TTY 809759-0601. 
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For those on the ramparts of the world's sole superpower, the digital winds 

are blowing an icy chill through the triumphant glow of the post-Cold War. 


By John Carlin 


leople in Washington play lots of 

games, but none for higher stakes than The Day After. 
They played a version of it in the depths of the Cold War, 
hoping the exercise would shake loose some bright ideas 
for a US response to nuclear attack. They’re playing it 
again today, but the scenario has changed - now they’re 
preparing for information war. 

The game takes 50 people, in five teams of ten. To 
ensure a fair and fruitful contest, each team includes 
a cross-section of official Washington - CIA spooks, 
FBI agents, foreign policy experts, Pentagon boffins, 
geopoliticos from the National Security Council - not 
the soldiers against the cops against the spies against 
the geeks against the wonks. 

The Day After starts in a Defense Department brief¬ 
ing room. The teams are presented with a series of 
hypothetical incidents, said to have occurred during 
the preceding 24 hours. Georgia’s telecom system has 
gone down. The signals on Amtrak’s New York to Wash¬ 
ington line have failed, precipitating a head-on collision. 
Air traffic control at LAX has collapsed. A bomb has 
exploded at an army base in Texas. And so forth. 

The teams fan out to separate rooms with one hour 


John Carlin is Washington correspondent for The Inde¬ 
pendent newspaper of London. 


to prepare briefing papers for the president. “Not 
to worry - these are isolated incidents, an unfortu¬ 
nate set of coincidences” is one possible conclusion. 
Another might be “Someone - we’re still trying to 
determine who - appears to have the US under full- 
scale attack.” Or maybe just “Round up the usual 
militia suspects.” 

The game resumes a couple of days later. Things 
have gone from bad to worse. The power’s down in 
four northeastern states, Denver’s water supply has 
dried up, the US ambassador to Ethiopia has been 
kidnapped, and terrorists have hijacked an American 
Airlines 747 en route from Rome. Meanwhile, in Tehran, 
the mullahs are stepping up their rhetoric against the 
“Great Satan”: Iranian tanks are on the move toward 
Saudi Arabia. CNN’s Christiane Amanpour, in a flak 
jacket, is reporting live outside the US embassy in Addis 
Ababa. ABC’s Peter Jennings is quizzing George Steph- 
anopoulos on the president’s state of mind. 

When suddenly, the satellites over North America 
all go blind ... 

God, Voltaire said, is <>„ 

the side of the big battalions. Not any more, He ain’t. 
Nor on the side of the richest or even - and this may 
surprise you - the most extravagantly well wired. 
Information technology is famously a great equalizer, 
a new hand that can tip the scales of power. And for 
those on the ramparts of the world’s sole superpower, ► 
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THE NETIZEN 


the digital winds are blowing an icy chill through the 
post-Cold War’s triumphant glow. 

Consider this litany. From former National Security 
Agency director John McConnell: “We’re more vul¬ 
nerable than any other nation on earth.” Or former 
CIA deputy director William Studeman: “Massive net¬ 
working makes the US the world’s most vulnerable 
target” (“and the most inviting ” he might have added). 
Or former US Deputy Attorney General Jaime Gorelick: 
“We will have a cyber equivalent of Pearl Harbor 
at some point, and we do not want to wait for that 
wake-up call.” 

And the Pentagon brass? They commissioned their 
old RAND think-tank friends, who combed through 
the Day After results and concluded, “The more time 
one spent on this subject, the more one saw tough prob¬ 
lems lacking concrete solutions and, in some cases, 
lacking even good ideas about where to start.” 

Not that nothing is being done. On the contrary, 
there’s been a frenzy of activity, most of it little noticed 
by Washington at large. A presidential commission 
has been established; the FBI, the CIA, and the NSA 
have created their own specialist I-war teams; inter¬ 
agency bodies, complete with newly minted acronyms 
like IPTF (Infrastructure Protection Task Force) and 
CIWG (Critical Infrastructure Working Group), have 
been set up; defense advisory committees have been 
submitting reports thick and fast, calling for bigger 
budgets, smarter bombs, more surveillance, still more 


commissions to combat the cyber peril. 

Yet, for all the bustle, there’s no clear direction. 

For all the heat, there isn’t a great deal of light. For all 
the talk about new threats, there’s a reflexive grasp 
for old responses - what was good enough to beat the 
Soviet Union and Saddam Hussein will be good enough 
to beat a bunch of hackers. Smarter hardware, says 
the Pentagon. Bigger ears, says the NSA. Better files, 
says the FBI. And meanwhile The Day After’s haunt¬ 
ing refrain is playing over and over in the back of 
everyone’s mind: What do we tell the White House? 

A little digitally induced confusion might be par for 
the course in, say, the telecom industry or even on 
the global financial markets. But warfare is something 
else altogether. And while the old Washington wheels 
slowly turn, information technology is undermining 
most of the world’s accumulated knowledge about 
armed conflict - since Sun Tzu, anyway. 

What is an act of war? What is an appropriate 
response? Who’s the first line of defense? What does 
“civilian” infrastructure mean when 90 percent of the 
US military’s communications travel over public net¬ 
works? Are we ready for a bonfire of civil liberties in 
the name of national security? Do we need an army? 

A navy? An air force? Does it matter whether we have 
them? And how do you encourage free and informed 
debate about an issue of unimpeachable importance 
without setting off panic? 

Interesting questions all, unless you happen to be ► 


Netwa&Peace 
m thGlobal Village 


The future of armed conflict is not smart 
battlefields, it's networks and information 
being used to defeat uniformed forces. 

An interview with John Arquilla. 


By Ashley Craddock 


Pentagon adviser John 
Arquilla has a name for 
low tech responses to 
high tech warfare: net- 
war. And he believes that 
future conflicts will be 
dominated not by super¬ 
powers and nation-states 
but by small, distributed 


groups - ranging from 
criminal gangs to rebels 
like those in Chechnya and 
Chiapas - who can exploit 
information technology. 

Known in some Wash¬ 
ington circles as the "Dark 
Prince" for advocating 
a radically leaner, less 
hierarchical US military, 
Arquilla is a professor 
of information warfare 
and special operations 
at the Naval Postgradu¬ 
ate School in Monterey, 
California. His new book. 
In Athena's Camp: Pre¬ 
paring for Conflict in the 


Information Age, coau¬ 
thored with former RAND 
colleague David Ronfeldt, 
will be published this 
summer. 

Wired: What forms will 
future conflicts take? 
Arquilla: The Gulf War has 
been heralded as the first 
information-age war, but 
I see very few new Gulf 
Wars. What I do see are 
many netwars, fought by 
networks.That's not sim¬ 
ply armed battles between 
uniformed forces; it's the 
kind of conflict waged by 
terrorists and criminal 
organizations and revo¬ 
lutionaries - even by social 
activists. It's a very dif¬ 
ferent kind of conflict; ► 
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the men and women who get paid to keep the United 
States - or any other country - sleeping safe within 
its borders. In which case, those questions are a 
nightmare. 

For a crisp, succinct summary of 

I-war - not to mention a taste of the threat’s reality - 
you could do worse than glance at the Chinese army 
newspaper, Jiefangjun Bao. The following summarizes 
speeches delivered at last May’s founding ceremony 
for Beijing’s new Military Strategies Research Center: 

“After the Gulf War, when everyone was looking 
forward to eternal peace, a new military revolution 
emerged. This revolution is essentially a transforma¬ 
tion from the mechanized warfare of the industrial 
age to the information warfare of the information age. 
Information warfare is a war of decisions and control, 
a war of knowledge, and a war of intellect. The aim 
of information warfare will be gradually changed from 
‘preserving oneself and wiping out the enemy’ to ‘pre¬ 
serving oneself and controlling the opponent.’ Infor¬ 
mation warfare includes electronic warfare, tactical 
deception, strategic deterrence, propaganda warfare, 
psychological warfare, network warfare, and struc¬ 
tural sabotage. 

“Under today’s technological conditions,” the sum¬ 
mary continues, “the ‘all-conquering stratagems’ of 


Sun Tzu more than two millennia ago - ‘vanquishing 
the enemy without fighting’ and subduing the enemy 
by ‘soft strike’ or ‘soft destruction’ - could finally be 
truly realized.” 

Please note that there’s no namby-pambying about 
defending the motherland. A Chinese take on the 
Critical Infrastructure Working Group this is not. The 
object is to vanquish, conquer, destroy - as deviously 
and pervasively as possible. 

That’s one of the factors that makes I-war discus¬ 
sions so fraught: Like the technology that makes it 
possible, the landscape is vast, hard to visualize, and 
infinitely flexible. I-war can be the kind of neat, con¬ 
ceptually contained electronic Pearl Harbor scenario 
that Washington strategists like - collapsing power 
grids, a stock market software bomb (Tom Clancy’s 
been there already), an electromagnetic pulse that 
takes the phone system out. Or it could be something 
completely different: An unreachable, maybe even 
unknown, foe. Grinding you down. Messing with 
your collective mind. Driving you slowly, gently nuts. 
Turning around your high-powered, fully wired expedi¬ 
tionary force in Somalia with a single, 30-second 
videoclip of one of your boys being dragged behind 
a jeep. Weaponry by CNN. 

The question is whether the creaky old Cold War 
decision-making juggernaut is up to it. “It’s gone 
from think tank to commission to task force,” says one 
Senate staffer, “and then the White House has 220 ► 


in fact, it's sometimes 
quite hard to call it war 
anymore. And yet it is, 
because it is a form of 
conflict and often has 
military elements. 

What's so new about 
that? 

It's all-channel inter¬ 
connectivity that distin¬ 
guishes the true modern 
network - each node can 
connect quite directly 
with any other. What's 
fascinating is that smug¬ 
glers, pirates, other forms 
of criminals, revolutionar¬ 
ies, and terrorists have 
always organized along 
networked lines. Now 
they are marrying up with 
the information revolu¬ 
tion, and it's giving them 
vast new capabilities. 

We're also going to see 


more netwar because one 
can wage this kind of con¬ 
flict without large field 
armies - and indeed with¬ 
out sophisticated tech¬ 
nologies. In the wake of 
the Gulf War, it doesn't 
make a great deal of sense 
to challenge the United 
States directly or conven¬ 
tionally. Only a few armies 
- quite advanced ones - 
will engage in the high 
tech wars of the future. 
Instead, there will be a 
profusion of challenges 
to American interests. 
And it's this kind of con¬ 
flict for which we are not 
prepared. 

Is the US military willing 
to move away from tradi¬ 
tional strategies? 

Every serious thinker 
about the future of the 


American military is con¬ 
sidering that. The basic 
units of maneuver no 
longer have to be large 
battle groups - mecha¬ 
nized divisions or full air 
wings - because another 
trend in the information 
age is the growing leth¬ 
ality of even very small 
formations of men and 
machines. What we may 
see is far smaller units - 
between 500 and 700 
troops. A squad of infantry 
can call in a tremendous 
amount of accurate fire¬ 
power today, and this is 
made possible precisely 
because of the informa¬ 
tion revolution. 

At the same time, if 
the battlefield is going 
to be sharply diminished 
in terms of the units of 


maneuver and their size, 
then the need for hierar¬ 
chy is much less. Hierar¬ 
chies were designed to 
deal with mass armies, 
to control hundreds of 
thousands, even millions, 
of troops. In fact, the tradi¬ 
tional hierarchical struc¬ 
ture designed to control 
a mass army may simply 
limit the capabilities of 
these new forces. And 
the military is sensitive 
to this. 

Is the Pentagon learning 
its lessons? 

My greatest concern is 
that the emphasis is too 
technological in nature - 
we tend to think of 226 ^ 


Ashley Craddock (ashley 
@hotwired.com) covers 
politics for Wired News. 
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Forget the pudding. 

The proof 

is in the signature 




computer screen. 


Once a signature is captured and down 
loaded to our mainframe, you can use 
UPS OnLine Tracking Software to 
view it. You can even print it. To get 
the software, just call 1-800-727-8100 


f www.ups.com. 


When you need proof that an important package 
got where it was supposed to, when it was sup¬ 
posed to, the only place you really need to look 
is your computer screen. At UPS, when an over¬ 
night delivery is signed for we electronically 
capture that signature on our driver’s hand-held 
computer and download it to our mainframe. 
Then, using UPS OnLine™ Tracking Software, 
you can view it right on your computer. So now, 
if anyone tries to say, “I didn’t get it’’ you can 
print out their signature as abso¬ 
lute proof that they did. Electronic 
Signature Capture. Only from UPS. 

MOVING at the SPEED of BUSINESS: 
































































Enjoy Black Label Responsibly 


JOHNNIE WALKER 


ABE I 


Johnnie Walken Black Labels, Blended Scotch Whisky, Imported 12 Year Old, 
40 % Alc./Yol., <SO Proof) ©1996Schieffelin C' Somerset Co., Neiv York, K.Y. 








Window 


Construction 


Most desk lamps come 
in one color - black - 
sport a tiny halogen 
bulb, and hover over 
your papers on spindly, 
adjustable arms. The 
Abu-Tassi Soldier is dif¬ 
ferent. Constructed from 
IS pounds of concrete, 
plumbing hardware, and 
a few nuts and bolts, the 
Soldier can be seen in 
the upcoming Warner 
Bros, feature film Bat¬ 
man & Robin, as well as 
in various galleries and 
coffeehouses. The Sol¬ 
dier could become a hot 
item soon, so get yours 
before it lightens up. 
Abu-Tassi Soldier: 
US$350. Untoy Products: 
+ 1 (714) 662 0908, 
on the Web at www 
.infolynk.com/untoys/. 


The drawing tablet put 
a digital pen in the hand 
of the artist, but sketch¬ 
ing on a flat gray sur¬ 
face while watching the 
computer monitor is not 
exactly intuitive. The 
Wacom PL-300 changes 
all that, putting a color 
thin-film transistor LCD 
on top of a pressure- 
sensitive drawing sur¬ 
face. While the PL-300 is 
available only in Japan, 
let's hope Wacom will 
bring this gem to the 
States. It's a good first 
step toward digital 
paper. PL-300: price not 
available. Wacom: email 
directdraw@wacom 
.com, on the Web at 
www.wacom.com/. 


Commuter 


The problem with 
electric cars like 
GM's EV1 is that 
they're, well... 
cars. Current bat¬ 
tery technology 
can't provide ade¬ 
quate support for 
such large vehicles. 

If you're interested 
in the other side of the 
horizon, check out the 
Sparrow. Designer Mike 
Corbin has crafted this 
single-seat runabout to 
cruise for 60 hours at 
60 mph, and it recharges 
in 6 hours from a stan¬ 
dard 110-volt socket. 
Worried about the price? 
You can buy the Sparrow 
for about a third of the 
cost of leasing the EV1 
for three years. Spar¬ 
row: US$12,900. Corbin 
Inc.:+1 (408) 633 2500, 
on the Web at www 
.ev-sparrow.com/. 


Smooth 


The problem with aching 
muscles is that there 
never seems to be any¬ 
one willing to give them 
the attention they crave. 
Enter the Tsubo-Glove, 
a hand-mounted mas¬ 
sage unit that can hit 
the spots that drive 
you crazy. Its simple 
design houses a 
vibrating motor with 
adjustable settings. Just 
strap on the glove, and 
let your fingers search 
out your trouble spots. 
While the Tsubo-Glove 
will never replace the 
licensed massage thera¬ 
pist, the Tsubo-Glove 
offers a better hourly 
rate. The Tsubo-Glove: 
US$49. Interactive 
Health:+1 (818) 760 
1801, on the Web at 
www.interhealth.com/. 
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FOR ONCE THE 
COSTS LESS THAIS 



THE NEW JEEP® CHEROKEE 

Aspirin, toothpaste, sandwich bags. When 
you’re at the local supermarket, it might not matter 
whether or not you buy name-brand or generic 
items. But when you’re on a trek through Alaska, 
you can bet you are going to need the one name 


that stands above all others. Jeep. 

Introducing the new 1997 Jeep Cherokee. Wii 
over 40 advancements, including an all-ne 
interior and a seven-function overhead console 
Cherokee has been redesigned to take you furth 
than ever before. All of which has led Jee 
Cherokee to be named Four Wheeler magazine 


Optional. Always use seat belts. Remember, the backseat is the safest place for children. Jeep is a registered trademark of Chrysler Corporatic 








NAME BRAND 
THE GENERICS 




“Four Wheeler of the Year.” And, despite its 
recognition and many improvements, Cherokee 
still boasts a very affordable price tag. 

So when the time comes for you to choose a 
4x4, don’t settle for anything less than the original 
— Jeep. Otherwise, you might want to get some of 
that name-brand aspirin. 


For more information about the new Jeep 
Cherokee, call us at 1-800-925-JEEP or visit our 
Web site at http://www.jeepunpaved.com 

Jeep 

There's Only One 












Sun 


Digital cameras are all 
the rage these days. But 
navigating the slew of 
models and features is 
nearly impossible. They 
seem to come in every 
imaginable shape and 
size, but only Toshiba's 
PDR-2A comes with a 
shredded-wheat biscuit. 
Actually, the biscuit¬ 
shaped cards are solid- 
state floppy disks in 
2- and 4-Mbyte sizes, 
which store 24 and 48 
high-resolution images, 
respectively. The mem¬ 
ory cards run US$20 to 
$40, but if the price 
drops, we may have a 
nice replacement for 
floppies. PDR-2A: $499. 
Toshiba: (800) 879 4963, 
on the Web at www 


•toshiba.com/taec/. 


Looking for winter fun 
with a twist of summer? 
Honda's got a new toy to 
ogle. Not satisfied with 
the exciting but heavy 
snowmobile, Honda has 
dropped most of that 
weight with a design 
twist that nods to the jet 
ski. Packing a 250-cc 
engine inside its sleek 
shell, the Motosled is 
almost half the width of 
a normal snowmobile. 
And since you ride it 
standing up, like a jet 
ski, the Motosled's 
narrow tread carves 
deep turns, zigging 
and zagging like noth¬ 
ing out there. Too bad 
it's available only in 
Japan. Bummer, dude. 
Motosled: price not 
available. Honda: 

+81 (3) 3423 1111. 


Most bike lights 
work great while 
riding at dusk, 
but their weaknesses 
are glaringly obvious 
in the dark. The 
only problem 
with the Cat Eye 
Stadium Light is 
that it's too bright for 
bicycling on the street. 
That's right - too bright. 
Its 21-watt metal-halide 
bulb packs a punch four 
times brighter than an 
ordinary halogen bulb. 
The large battery pack 
fits snugly in your bike's 
bottle cage and powers 
the bulb for an hour and 
a half. You won't find 
yourself squinting at the 
road - even after mid¬ 
night. Stadium Light: 
US$425. Cat Eye: (800) 
522 8393, on the Web 
at www.cateye.com/. 


Eyestrain. If you work 
with computers, it's 
going to get you from 
time to time. But Ace 
bandages haven't been 
available for your eyes - 
until now. Computer Eye 
Wear's Q-Glasses are 
designed for long hours 
in front of the computer 
screen. These specs are 
engineered with special 
tints and coatings to 
help ease the burden 
on your peepers. The 
glasses available now 
are low-power proto¬ 
types, offered mainly 
to potential investors. 
Q-Glasses: US$54.95; 
shares in the company 
are $5. Computer Eye 
Wear: on the Web at www 
.comDevewear.com/. 
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come on and play" 



1 .Tear out this page and fold along 

dotted lines to fora a paper airplane. 



2. Roll up magazine Into the shape 
of a megaphone. 



•Here's the tricky part. As you 
throw the plane, yell through 
your megaphone. Suggested yell: 
“Flight Zero Miner. Confirm 
reports of a flying disk sighted 
In your vicinity. Zero Miner. 

Are you there?** 


3 <- 


U .Be courteous. No one appreciates 
a perfect landing In the eye. 


The 


& 


Station ■ 

@ sony.com 


www.sony.com 
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DIESEL HISTORICAL MOMENTS 


IIRTH OF THE MODERN CONFERENCE, YALTA, 1945 


Only*beautifully designed and eldganr, but also functioipl 
flirt he t more: our service ii^yusus for its personal* 
touch - guaranteed to make yorarj^rticipan'ts feel com 
fortable and relaxed. 


Ve are pleased to offer you the perfect environment for a 
nodern and successful conference. 

We provide you with ail the equipment you need. You 
nay rest assured that everything here is top of the line; not 






Mirrors 

Vidikron's Helios digital 
video projector is, in a 
word, rad. Instead of the 
standard liquid-crystal 
display, Helios uses a 
Texas Instruments Digi¬ 
tal Light Processing sub¬ 
system and two Digital 
Micromirror Devices to 
create up to 60 frames 
per second of high-con- 
trast video, with color 
that rivals film. The 
508,800 reflectors on 
each micromirror device 
tilt between "on" and 
"off" states, creating the 
800-by-600-pixel image. ► 
As if that weren't 
enough, Helios was 
designed by Pin in¬ 
farina Industrial 
Design. Helios: 

US$14,000. 

Vidikron: +1 
(201)420 6666, 
on the Web at 
www.vidikron 
.com/. 


Banana 

The Cobra 427 is an 
extremely limited- 
edition concept bike 
built for the "immature 
adult rider" by Special¬ 
ized senior designer 
Robert Egger, part of the 
creative team behind 
the EpicX. But what 
Cobra lacks in function¬ 
ality is outweighed by 
its rollicking good form. 
Built and assembled by 
hand, with a 7-speed 
stick on the bar, a steer¬ 
ing wheel, and front and 
rear suspension, this is ► 
one low rider. Cobra 
427: price not available. 
Specialized: +1 (408) 

779 6229, on the Web at 
www.specialized.com/. 


Ring 

As computing power 
moves away from the PC 
(a good thing), we're 
M going to have to deal 
with a lot of digital also- 
rans. Sybil might be a 
step in the right direc¬ 
tion. It's a phone that 
works with your PC to 
make an Interactive 
Guided Platform, which 
can be programmed to 
do just about anything, 
such as sending faxes, 
storing phone num¬ 
bers, and creat¬ 
ing invoices. 
And Sybil's keys 
are displays that 
change accord¬ 
ing to your 
input. Sybil: 
under US$500. 
Intrinsic Solutions: 
+ 1 (603) 926 7688, 
on the Web at www 
.sybil.com/. 

Lug 

You can't help but love 
Think Fast, a portable 
workspace that trails 
behind you. It combines 
the best attributes of 
desks, chairs, and 
◄ wheeled airport carry- 
ons. The desk surface is 
adjustable; the uphol¬ 
stered chair, plump; the 
wheels, oversized for 
easy towing. The only 
problem is, a tag a long 
desk makes it hard to 
bow out of dull meetings 
discreetly. Think Fast: 
US$1,775. Martin Brat- 
trud:+1 (213) 770 4171, 
fax+ 1 (213) 770 4503. 


Thanks to Andy Saun¬ 
ders, Eugene Mosier, 
Megumi Ikeda, Tadashi 
Ibi, and Wired Japan. 


WIRED MAY 1997 







SWISS ARMY KNIVES ARE ISSUED AS STANDARD 
EQUIPMENT TO ALL SPACE SHUTTLE ASTRONAUTS 
NEED WE REMIND THEM HOW CLOSE THEY’LL 
BE TO THE SUN? 


The same precision quality and craftsmanship that's made our knives so indispensable in outer space is about to make 
quite a splash right here on Earth. Introducing Swiss Army Brand Sunglasses, an outstanding new line of performance 
To find out more information, call us at 1-800-442-2706, or visit our website at www.swissarmyshades.com. 


sunwear. 
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SWISS ARMY BRAN 

D SUNGLASSES 

SHIELD YOUR EYES 














That’s right. Not only can you send messages anywhere in the 
world, but there’s no limit on your attachments, 


messages and attachments. So you can be sure all your attachments 
arrive intact. Plus, when you receive your attachments, 


too. You can add Shockwave™ animations, 

RealAudio™ clips, video clips, and Photoshop® 
masterpieces as well as spreadsheets, docu¬ 
ments, or anything else you need. No matter 
what size or data format, simply drag and drop 
them on your message. 

Eudora Pro™ 3.0 is written to Internet standards and designed to 
work without costly, troublesome gateways that can delay or corrupt 


“Eudora Pro 3.0...sets a new 
standard for e-mail client flexibility 
and ease of use .” —Information Week 

“Eudora Pro 3.0 will continue to dominate the 
mail client niche of network computing. ” 

—Network Computing 


you can easily launch them from within your 
message. You can do it all with Eudoraf the 
world’s #1 Internet e-mail. 

To find out more, just call 1-800-2-EUDORA, 
ext. 27102. Or send us e-mail at eudora-saleswired 
@eudora.com. To download 
Eudora Pro 3.0 and use it FREE for 30 days, just 
visit our Web site at www.eudora.com/wired. 


Free 3o-Day Triau 
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QUALCOMM Incorporated, Eudora Division, 6455 Lusk Blvd., San Diego, CA 92121-2779 USA. © 1997 QUALCOMM Incorporated. All rights reserved. Eudora® is a registered trademark and Eudora Pro” is a trade¬ 
mark of QUALCOMM Incorporated. Photoshop is a registered trademark of Adobe Systems Incorporated. RealAudio is a trademark of Progressive Networks. Shockwave is a trademark of Macromedia, Inc. 















PHOTO ABOVE: KLAUS SCHOENWIESE 



Roachesi 


capital. Arzie Hardin, the company's 
chief financial officer, says he wants 
to find an investor who "believes 
new media should act as a bridge 
between the ethnic, urban commu¬ 
nity and technology." 

When that happens, VMI's head¬ 
quarters will move from Greaves's 
apartment to its own building in 
Bed-Stuy - making room to open 
the doors to children from the local 
community."! want the next Bill 
Gates to walk off the streets of 
Bed-Stuy into VMI's headquarters," 
Greaves says."I like Brooklyn, except 
for the roaches." - Jeffery Mays 


Virtual Melanin is building bridges between 

ethnic, urban communities and technology. 


experience of African-Americans 
and Latinos in New York. 

"Everyone is looking for a little bit 
of culture, some flavor," Greaves 
maintains."People are tired of smug 
humor from Silicon Alley." 

The flip side of VMI's business 
plan is Web production - a lucrative 


and producers receive first dibs on 
VMI's production jobs.The company 
has created filmmaker Spike Lee's 
Web site and is working on a site 
for hip hop record label Bad Boy 
Entertainment. 

Still, VMI is not out of the woods 
yet. Since December, it has been 
searching for a hefty infusion of 


M cLean Greaves's roach-defogged 
apartment in Brooklyn's Bed- 
ford-Stuyvesant neighborhood is 
only 15 minutes away from the 
Web-savvy world of Manhattan's 
Silicon Alley. But when it comes to 
technological development, Bed- 
Stuy might as well be in the Missis¬ 
sippi Delta. Yet that's why Greaves, 
30 , decided Bed-Stuy would be the 
perfect place to base his budding 
Web development company, Virtual 
Melanin Incorporated,aka VMI. 

"This neighborhood needs us," 
says Greaves."It's either be in the 
loop or out in the wilderness," he 
adds before lunging to stomp 
another cockroach. 

So far, it looks as if people of color 
are hanging out in the virtual bayou 
-constituting 11 percent of Internet 
users in the US, according to a 1995 
FIND/SVP survey.Virtual Melanin 
wants to change that. Its flagship 
Web site, Cafe Los Negroes (www 
.losnegroes.com/), offers a combi¬ 
nation of art, poetry, and fashion 
aimed at anyone interested in the 


line that explains Cafe Los Negroes's 
ability to survive without a major 
advertising presence.The 25 people 
who serve as the cafe's writers 


Mini Bird 

A t the Institute for Microtechnology in Mainz, Germany, the tiniest 
helicopter ever has taken flight. Using micromotors to spin the 
rotors at more than 100,000 revolutions per minute, the 1 -inch-long 
chopper climbed to a peak altitude of 5.3 inches in September.The 
copter weighs one-hundredth of an ounce and stands one-third of an 
inch tall. The Guinness Book of Records aside, micromotor creator Heinz 
Lehr hopes the breakthrough in microtechnology will have broad 
applications in industry. Potential uses range from fiber optics and 
miniature endoscopic medical sensors to toy controls. - John Kroger 



Eye in the sky for ant colonies. 
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hat if we told you the person who sold you 
your car also helped build it? 



8 

Teamwork is not 
something we restrict 
to the Saturn plant. 

1 

It extends out into the 

I 

I 

community, as well. 
UAW team members 
are helping raise money 
for Camp Fish Tales, 
a barrier-free camp for 
kids and adults with 
disabilities. You could 
help, too, if you want, by 
calling 517-797-8800. 



Every so often, a group of Saturn 
retailers will come down to 
Spring Hill, Tennessee, and 
work the assembly line here 
at the Saturn plant. Oh, it's 
not like we have them build 
engines or anti-lock brakes or 
anything like that. But they do help put on doors 
or install seats or help run wires over in the 
cockpit assembly area. And they do work side 
FIS by side with the men and women who 
sotlrn. build Saturns for a living. It's more an 
exercise in team building than it is a lesson in 
automobile manufacturing. Although, to be 
perfectly honest, after a couple of hours, it can get 
pretty hard to tell a retailer from 
an autoworker. But then, at 
Saturn, that's sort of the point, the 1997 Saturn sc2 

In the same spirit, Saturn retailers across the country have begun building playgrounds to 
'Z&e&uwte % „j ve i nner . c ity kids a safe and fun place to plav. Saturn owners have jumped in there, too. In 

[spring hillJ 

* city limit ’1 f act ’ not t0 ° l° ns as ° 3 ^ 0t to £ et ^ er an d bnilt twelve playgrounds in the New York 

area in just one weekend. And in the weekends to come? Got a hammer and some free time? 




A DIFFERENT KIND of COMPANY. A DIFFERENT KIND of CAR. 

This 1997 Saturn SC2 has an M.S.R.P. of $14,095, including retailer prep and transportation. Of course, the total cost will vary seeing how options are extra, as are things 
like tax and license. We'd be happy to provide more detail at 1-800-522-5000 or look for us on the Internet at http://www.satumcars.com. ©1997 Saturn Corporation. 





Hot Links 


S ausage Software is cooking up the hottest Australian export since 
Foster's Lager. This Mel bourne-based start-up makes short-lived 
Java utility apps, called snaglets, that are delivered via the Internet. 

Sausage aficionados don't seem to mind the snaglets'six-month, 

"try before you buy" life span. Hundreds of snaglets - featuring, for 
example, a goofy barking dog, mad scientist, or two-eyed TV mascot - 
are downloaded daily from the company Web site (www.sausage.com/). 
Its HotDog Pro is already a standard HTML editor for Windows 95. 

The company's success hasn't escaped Australian stockwatchers 
- its October IPO brought in more than A$2.5 million (US$1.5 million). 
But 23-year-old founder Steve Outtrim is staying humble. His plans? 
"Keep growing. Stay cool. Eventually write an operating system and 
rule the world with an iron fist!" - Sean Carton 



Doctors Destructo 


D ecked out in a white coat 
and stethoscope, Greg 
Zeschuk sees dozens of patients 
during the day at a clinic affili¬ 
ated with the University of 
Alberta in Edmonton. But at 
night, the coat comes off, and 
Zeschuk becomes a software 


mogul - leading a Dr. Jekyll/Mr. 
Byte life as both a family physi¬ 
cian and co-CEO of BioWare 
Corp., the software company 
that publishes the mechanized 
warrior game Shattered Steel. 

Zeschuk met his partners, 

Ray Muzyka and Aug Yip, in 
medical school, where the three 
shared a secret addiction to 
videogames and computer 
programming. In 1994 , during 
their residencies, the trio wrote 
their first software hit, a simula¬ 


tor that teaches med students 
how to diagnose and treat gas¬ 
trointestinal ailments. 

Buoyed by their success, the 
doctors returned to their gam¬ 
ing roots. Working with design¬ 
ers from Pyrotek Game Studios, 
they developed a demo for 


Shattered Steel, a game in which 
humans fight off intelligent, 
insectoid invaders on a distant 


Earth colony. Interplay Produc¬ 
tions, an Irvine, California, soft¬ 
ware developer and distributor, 
paid the physician-led team a 
six-figure advance to bring the 
game to market, and today more 
than 100,000 copies have been 
shipped. A sequel is planned 


for 1998 , and BioWare is also 
working on Forgotten Realms, 
a role-playing game due out 
this Christmas. 

But how do the MDs recon¬ 
cile the game's mayhem and 
mutilation with campaigns to 
combat violence in the media - 
including 
computer 
games? 

"There is 
no specific 
killing of 
humans or 
humanoids in 
the game," 
answers Muz¬ 
yka,"and there 
are no scenes 
of cruelty or 
gratuitous 
violence.The 
player is pitted against an alien 
race intent on destroying all 
human life.The player acts only 


as a result of the alien assault." 

"Some of our older colleagues 
consider us black sheep," Zes¬ 
chuk says."But the younger 
ones say they wish they could 
do what we're doing." 

- Howard and David Wolinsky 


Jargon Watch 

Basement Area Network A small 
local-area network installed in a home 
to link several household PCs. 
Collapsible Corporations 
Companies that reside in electronic 
networks rather than physical build¬ 
ings, allowing them greater flexibility 
to change in size and configuration 
as market conditions dictate. 
Dog-Collar Labor Management 
jargon for punky artist types hired 
to add hip cachet to multimedia com¬ 
panies. 

Patent Stump Nickname for the 
crate of hard-copy scientific data that 
must be printed out and sent to patent 
lawyers when seeking a biotech patent. 
Spamouflage Bulk email messages 
delivered from generic email addresses 
with innocuous subject headers in 
order to confound filtering programs 
and spam-hating readers. 

Tip o'the space helmet to Simon 
Buckingham, Steven Connelly, Alan 
Davidson, and Jim Lowe. 

- Gareth Branwyn (jargon@wired.com) 



BioWare's co-CEOs lead Dr. Jekyll/Mr. Byte 
lives as physicians and software moguls 
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Finally, an end to 
here a click, 

there a click, everywhere 
a click, click. 

www.smithbarney.com 


Smith Barney Access™ 

A new internet service where state-of-the-art meets the state of your finances. 

Now there’s an innovative internet service that offers you more 
options for monitoring your personal finances than you ever 
imagined. All at the click of a button. 

Just point and click. 

With Smith Barney Access, you can review recent transactions, 
view updated listings of stocks and market rates, and check the 
overall value of your portfolio. You’ll also receive targeted 
news stories and timely, selected Smith Barney research. And 
you can sign up now for a 60-day free trial. 

Work smarter with your Financial Consultant 

You’ll always have the personal advice of a Smith Barney 
Financial Consultant to help you achieve your investment goals. 
In addition, you’ll also be able to e-mail communications directly to 
your Financial Consultant. 

Privacy and security you demand. 

By utilizing the IBM Global Network,™ we have taken steps to 
achieve the privacy and security of your account information. 
Smith Barney Access offers technological and procedural 
steps to help provide for a secure environment. 

For more information on Smith Barney Access, call 1 800 EARNS-IT, Ext. 420, or visit www.smithbarney.com 


Call now for your 60-day free trial. 


Smith Barney 

They make money the old-fashioned way 
They earn it.® 

Smith Barney Access is a registered service mark of Smith Barney, Inc 
©1997 Smith Barney Inc. Member SIPC. 
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Live, fro m Cyberspace 



to around 1,200 potential 
viewers at a time, but that 
doesn't bother manager Doug 
Mohney."lf you buy into the 
idea of narrowcasting - that is, 
reaching a smaller, more tar¬ 
geted audience - then ISP-TV 
is very viable," says Mohney, 
who estimates most shows 
draw roughly 150 viewers."If 
you're small and can't afford 
time on a national cable chan¬ 
nel, you can put your message 
on the Internet and have 
access to a worldwide audi¬ 
ence at a very low cost." 

Once high-bandwidth pipe 


becomes more common, 
Mohney expects ISP-TV's 
potential audience to expand 
to 10,000. While confessing 
that the major television net¬ 
works and cable providers 
aren't exactly running scared, 
he sees a future where any¬ 
body with a video camera 
and a computer could have 
their own show."On the Net, 
Wayne's World becomes com¬ 
mercially viable," Mohney says. 
"You may have only a few 
screwballs per audience, but 
all of a sudden you have 
access to a whole world of 
screwballs."- Frank Jossi 


From serious to silly, ISP-TV offers cable- 
access-style programming on the Web. 


week on a QuickTime-size 
display. ISP-TV's all-talk stew 
ranges from dead serious to 
downright silly, with shows 
about politics, comics, tech¬ 
nology, and hobbies. 

Programs air both live and 
prerecorded, and ISP-TV main¬ 
tains an archive, so if you'd 
rather be drinking beer on 


Internet-related issues. 

A subsidiary of Beltsville, 
Maryland-based Digex Inc., 
ISP-TV rolled out the network 
in September 1996. Viewers 
who want to watch in real 
time can log on to the ISP-TV 
Web site (isptv.digex.net/) or 
one of the network's reflec¬ 
tor sites after downloading 
Enhanced CU-SeeMe software. 
The arrangement limits ISP-TV 


S ure, the screen's tiny, the 
hosts are unpolished, and 
the fare is unlikely to draw 
comparisons to anything 
currently on television. But if 
watching an eclectic cast of 
personalities wax poetic about 
issues that probably score 
high in your personal Nielsen 
ratings, then ISP-TV just might 
be your kind of network. 

Transmitting regularly 
scheduled video segments 
via the Web, this not-ready-for- 
TVGuide network serves up 
24 hours of cable-access-style 
programming seven days a 


Monday night 
than watching 
the network's 
beer show 
Head!, you can 
always down¬ 
load the pro¬ 
gram for view¬ 
ing at a more 
sober moment. 

If you're partial 
to debate, ISP- 
TV also offers 
Meeks Unfil- 
tered, where journalist Brock N. 
Meeks locks horns with Wash¬ 
ington wonks to hash out 


Wired Top IQ 

Actors with Net presence 


Rank/Actor 

Number of Sites 

1. Sandra Bullock 

89 

2. Alicia Silverstone 

69 

Gillian Anderson 

69 

3 Jennifer Aniston 

39 

4.Teri Hatcher 

38 

5. David Duchovny 

35 

6 . Vivian Chow 

29 

7 Jackie Chan 

22 

8 . Marilyn Monroe 

21 

Larisa Oleynik 

21 

Pamela Anderson Lee 

21 

9. Faye Wong 

20 

10 . Drew Barrymore 

18 

Courteney Cox 

18 


Source: Yahool's February 18,1997, listing of 
actor-related sites. 

- Gareth Branwyn 


Hammer, Nails, 

Communicator 

W hile CAD modeling has sent the building industry roaring into the 
future, construction sites remain entrenched in the Industrial Age. 
But that may change. A research team from the University of Florida has 
been developing prototypes of the Gator Communicator - a pen-based 
computer the group hopes will revolutionize the construction industry. 

The Communicator is a customizable, icon-driven PDA that builders 
can use for a variety of tasks - from documenting changes in blueprints 
to recording barcoded inventory.The device transmits information via 
radio or cellular technology to a server on the job site. 

While an obvious improvement over jotting notes on scraps of paper, 
deploying the Communicator could be difficult."We have the challenge 
of automating foremen," says team member Brennon Coble."lf you tell 
a guy he has to use a computer, he'll freak out. We want to create some¬ 
thing he'll look at as just another tool." - Denis Faye 
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er ice and add three and a half ounces of orange juice. Also known as a Screwdriver, Skyydriver, 
clean, clear vodka produced by four-column distillation and triple filtration, always reach for the Skyy. 

40% alc/vol (80 Proof) 100% grain neutral spirits. ©1997 Skyy Spirits, Inc., San Francisco, California. 


Crash Test 

Y ou enter a dark, abandoned 

warehouse in Spain, where fire-lit 
neoprimitives fondle beef tongues. 

The tentative tranquility is shattered 
by explosions and church bells as 
you're nearly trampled by torch- 



wielding zombies and motorized 
carts. You're part of the show, and 
there's nowhere to hide. 


La Fura dels Baus, a Catalan perfor¬ 
mance group, has been producing 
such multimedia events since 1979. 
Think Survival Research Laboratories 
with an ethno-industrial soundtrack 
and hors d'oeuvres - sans the cod¬ 
dling of California's safety code. 
Dinner theater has evolved, and 
the ambulance is standing by. 

"This is not a spectacle you can 
simply observe from a distance 
without getting involved," says Pere 
Tantina, a veteran Furero. 


Opera 

In these multisensory happenings, 
there is no front row. It's collective 
creation with meat and machinery, as 
naked Neanderthals pelt onlookers 
with premasticated food and raw 
chicken parts. Performers and public 
caress or crash into one another with 
unabashed intimacy. Fura events 
bleed a sensual morbidity, and if it 
ends in -philia or confronts your pho¬ 
bias, they've probably done it. 

Troupe members must be equal 
parts artist, athlete, construction 
worker - and lunatic. Hundreds of 
actors, studio artists, techies, and 
musicians have passed through the 
company and, through "mutual con¬ 
tamination," spawned provocative 
multidisciplinary offspring. What 
began as a street-performance co¬ 
operative is now a global movement: 
the umbrella group Fundicio Baus 
organizes everything from shows to 



time zone into the new millennium. 
From Act I in New Zealand to Act XXIV 
in Samoa, director Carlos Padrissa 
wants to use telecommunications to 
create an interactive,"telepathic" 
event that will interpret themes like 
Religion, Leisure, Utopia, and War. 


If it ends in -philia or confronts your phobias. 
La Fura dels Baus has probably done it. 


expositions and larger-than-life spec¬ 
tacles, including the prelude to the 
1992 Barcelona Olympics. 

Now Fura plans to defy the space- 
time continuum with a 24-act piece 
called Big Opera Mundi that will 
culminate at midnight, January 1, 
2000, with each element following 
the earth's rotation to usher another 


But how do you translate the six 
sensations of a Fura performance to 
the two-dimensional digital world? 
"Every language has its method, its 
form," says Tantina."What we won't 
try to do on the Internet is translate 
sensations that you can have only 
in person. Now that we're entering 
virgin territory, we don't know what 
to expect." - Brett Allan King 
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The Jack Paradigm 

T he irreverent trivia game You Don't Know Jack has been a smash hit since 
it went online in December, attracting more than 100,000 registered users. 
Meanwhile, the quiz show itself may become the answer to a trivia question: 
What Web gaming site helped revolutionize advertising on the Internet? 

In a departure from the banner advertising that still dominates the \Neb,Jack 
advertisements are short, animated clips that appear after every fifth trivia 
question, like mini-TV spots.The concept has attracted some big-name spon¬ 
sors, including 7-Up, Cuervo Gold, New Line Cinema, and Plymouth - each of 
which forks over at least US$14,000 a month to the game's creator, Berkeley 
Systems Inc. 

"The advertising takes you in," says Suzanne Brisendine, director of online 
advertising programs for Intel's content group, which is looking to buy space 
on the game."People can learn from Berkeley Systems that there are more 
dynamic ways to deliver a branded message." - Matt Richtel 
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BALANCED NUTRITION 
LASTING ENERGY™ 


banana, mocha, peanut butter, oatmea! raisin ©1997 Powerfood.lnc. 800.58.P0WER, In Canada- 800.500.5634. www.powerbar.com 


PowerBar® energy bar flavors- chocolate, malt-nut, wild berry, apple-cinnamon, 
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Listening to the room. 



Joan Osborne likes what she hears. 

An hour before show time, she's reassured that 
the JBL concert audio system will fill every seat 
with the power and subtlety of her voice. 

. 
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Concert hall Arena Stage Movie theater Nightclub 

In all the places great sound is essential, you'll find the world's finest audio equipment 


harman/kardon 


hear us. everywhere. 



%) Infinity 



tadium Studio Car Computer Living room 

rought to you by JBL, Harman Kardon and Infinity-the brands of Harman International. 


Home theater 

www.harman.com 




REALITY CHECK Edited by David Pescovitz 


The Future of Music 


You've heard the hype. 
We asked the experts. 
Here's the real timetable. 


From Pink Floyd to Smashing Pumpkins, Bach 
to The Beatles, The Pipes of Pan at Jajouka to 
Ornette Coleman, music is the world's most uni¬ 
versal language. It's a voice for prayer, a medium 
to express joy and sorrow, a sign of the times. 
With the invention of the theremin in 1920, music 


developed a new vocabulary, one of electricity 
and voltage.Then came John Cage, who con¬ 
tended that any real breakthrough in the way we 
listen to music must be psychological, not tech¬ 
nical. Then came Michael Jackson. Wired asked six 
experts about the way-out sounds of the future. 



Generative Music 

Catches On 

Sampling Is Outlawed 
by the Courts 

Virtual Top 40 

Artist in US 

All Melodies and Chord 
Progressions Used 

Baxter 

1999 

now 

1998 

unlikely 

Curley 

2002 

2001 

1999 

now 

Eno 

1980 

(no answer) 

now 

unlikely 

Packer 

1969 

not sure 

1960 

unlikely 

Robbins 

2010 

unlikely 

2015 

unlikely 

Thaemlitz 

2100 

unlikely 

unlikely 

1791 

Bottom Line 

2010 

unlikely 

1998 

unlikely 


Jeffrey "Skunk" Baxter 

musician and producer, 
formerly of the Doobie 
Brothers; defense analyst 


John Curley 

bass player for the 
Afghan Whigs; co-owner 
of Ultrasuede Studio, 
Cincinnati, Ohio 

Brian Eno _ 

composer, producer, 
and author 

Randall Packer 

artistic director of Zakros 
InterArts; visiting lecturer 
at University of California 
at Berkeley 

C.Todd Robbins 

music and interface 
designer contracting 
with Interval Research 
Corporation 

Terre Thaemlitz 

electronic musician; pro¬ 
ducer for Comatonse, 
Mille Plateaux, Caipirinha, 
and Instinct record labels 

Thanks to Ben Fursten- 
burg, Web designer and 
experimental musician. 


Generative music, the 
audio equivalent of 
a screensaver, enables 
a computer to compose 
music based on a set 
of user-defined rules. 

Eno comments that he 
employed this technique 
when creating his pio¬ 
neering ambient works 
two decades ago. 

Packard notes that John 
Cage and Lejaren Hiller 
used a computer to 
generate more than 
885,000 random notes 
for their 1969 work, 
HPSCHD. The next step 
is software that allows 
you to choose the style 
of a musician so the 
computer can compose 
new hits similar to those 
by your favorite artists, 
even "something that 
sounds an awful lot like 
Wayne Newton and 
Metallica doing a Stones 
cover," jokes Curley. On 
the other hand, Baxter 
says, once advertising 
companies get the 
music generator, they'll 
be "free from the respon¬ 
sibilities of publishing 
and writer's royalties." 


Where does appropria¬ 
tion end and stealing 
begin? When you don't 
ask for permission first, 
according to the courts. 
And they're not kidding, 
says Packer, who cites 
instances of legal action 
against composers of 
sample-based commer¬ 
cial recordings. Curley 
thinks a total ban on 
sampling will be impos¬ 
sible both because the 
technology is becoming 
cheaper and because 
using a recognizable 
sample as the foundation 
for a song is a "proven 
formula for record sales." 
Robbins proposes an 
electronic watermarking 
strategy to identify the 
originator of a sampled 
piece of music,"coupled 
with a universal pay-by- 
usage" plan. According 
to Thaemlitz,"The best 
way to avoid trouble is 
to release only original 
compositions ... or over¬ 
process everything until 
it's unrecognizable." 


Imagine that your favor¬ 
ite recording artist exists 
only in virtual reality or 
mediaspace. A computer¬ 
generated pop star 
named Kyoko Date has 
already made a splash in 
Japan. According to Eno, 
this concept is really no 
different from popular 
boy bands, like Gary 
Glitter, that were said 
to have been totally 
orchestrated by record 
companies.'The inter¬ 
esting thing about these 
processes is that they 
reflect a trend toward 
communally produced 
stars - people who are 
generated as the care¬ 
fully monitored answer 
to our desires - like 
tabloid newspapers, like 
deities, like oracles," he 
says. Or like Milli Vanilli, 
notes Thaemlitz. Or like 
Alvin &The Chipmunks, 
adds Packer. In any case, 
Baxter notes,"by assem¬ 
bling preexisting musical 
building blocks, as is 
sometimes done in rap 
and techno music, the 
human becomes the 
producer and the artist 
resides in the machine." 


The 12-note foundation 
of Western music yields 
only a limited number 
of melodies and chord 
progressions that sound 
"good" together - so 
what happens when all 
the permutations are 
used up? "Listen to com¬ 
mercial radio for a few 
days and you can make 
a pretty strong case that 
this is already a reality," 
says Curley. Mozart died 
in 1791, adds Thaemlitz. 
"It isn't new combina¬ 
tions of notes and chords 
that fuel popular music," 
Eno says."It's the whole 
complex of notes and 
chords and beats and 
sonic landscape and per¬ 
formances and images 
and ways of inflecting 
and lyrics and so on." 
Baxter agrees, pointing 
out that "Pachelbel cre¬ 
ated what became a 
common chord progres¬ 
sion in his 'Canon,' but it 
didn't stop Percy Sledge 
from knockin'everyone 
out with 'When a Man 
Loves a Woman' or the 
Everly Brothers from 
capturing our hearts 
with 'Let It Be Me.'" 
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J'sinoo 


Visit your reseller or see 

www.iomega.com 


INSTANT ACCESS 


Access time: 15.5-17.5ms 
Seek time: 10ms read/12ms write 

Sustained transfer rate: 
6.62MB/sec. max. 


TRANSPORTABLE FILES 

Portable 1-gigabyte disks 
10-year estimated shelf life 
Drive supports PC and Mac: 
DOS, Mac, OS/2, Windows 3.1,95 
and NT* IRIX** and Solaris** 


Interface options: 

Jaz® Jet™ SCSI PCI $99 
Jaz Jet SCSI ISA $89 
Jaz Traveller Parallel Port $49 
Jaz PCMCIA Card $125 


HIGH-PERFORMANCE BACKUP 


Back up one gig in 10 minutes 
Free 1-Step™ backup software 


The Super-Fast, Extremely Vast 
Personal Hard Drive. 

High-capacity, instant access storage. 
Internal drives or 8"x 5" portables. 


1GB disks for as low as $89.95. 

Pocket-size, one-gigabyte cartridges. 
Take huge files anywhere. 


Iomega 






FLAT-RATE PROFITS 


RAW DATA Edited by Tim Barkow 


Jolly Green Giants 

You want growth companies? Look to Silicon Valley.The 50 
fastest growing Valley firms increased their revenues 2,465 
percent between 1991 and 1995. But it's not just start-ups busting 
the curve: the 10 largest companies from this group saw their 
revenues grow 479 percent. Despite fallout from the recent IPO 
frenzy, this tech mecca still looks like a good bet. 

SOURCE: JOINT VENTURE: SILICON VALLEY NETWORK 
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Pipes Is Pipes 

CD-ROM drives have become de rigueur in new computer sys¬ 
tems, though they have been outsexied by modems and Internet 
fever. But today's bandwidth constraints aren't expected to be 
solved until the next century. CD-ROM-online hybrids might 
ease the transition, assuming a few good apps. So don't dismiss 
the disc as a fat-pipe distribution media. It's all we've got. 

SOURCE: ODYSSEY 


Flat-Rate Dreaming 

In light of AOL's recent struggles, online services may swing 
toward more complicated but reliable pricing models. Unlike 
metered pricing,flat-rate schemes can't be tweaked to account 
for higher usage patterns.The optimal flat-rate model isto sign 
up as many users as possible and have none use the service - 
which explains where AOL's coming from: Fantasyland. 



Lifesize 

In the future, Chris Winter's Soul Catcher (see Wired 4.11, page 
78) could capture your life's sensory experiences, storing them 
all in a memory chip about 10-terabytes in size. Since these chips 
will probably cost a bundle, will you have to choose which mem¬ 
ories to save? Assuming a 72-year life span and 16 hours of data 
gathering per day, here's how your life might break out. 
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Is The World's 
pular Way To Rut 
s Onto The Web! 



2890 KILGORE RD-, RANCHO CORDOVA, CA 
95670 916.851.0800 FAX 916.851.080 


Tiny Lawyer Words: Play 's Snappy and the Snappy logo are ours and thus trademarks of Ploy Incorporated. All other trademarks acknowledged. Ploy is o trademark of Ploy Incorporated, c 1997, Afl Rights Reserved 


Renaissance Artisan Indi Haen puts 
her creations on the Web with Snappy > 


BLAH BLAH BLAH 
Stop talking! Start showing! 

Pictures are the power of the web and now 
you can put stunning images of 
ANYTHING on the web 
instantly. It’s easy, just plug 
Play’s Snappy into the 
printer port on the hack 
of your desktop or 
laptop Windows PC. 
Then connect any 
camcorder, VCR or TV 
with the included cable. 
With the press of a 
single button you’ll get 
breathtaking 16.8 million 
color pictures that you can 
save in any resolution and 


number of colors. Artist Indi Haen made 
dramatic images of her Skulptures just by 
pointing her camcorder, clicking Snap, 
and then dragging-and-dropping the 
pictures into her web page layout 
program. You can do the same thing 
too - with your photos, your products, 
your video tapes, your camcorder 
footage, your favorite TV shows, 
literally any video source! Check 
out Indi’s cool creations at 
www.calweb.com/ indi then 
check out Snappy for yourself at 
www.play.com. 

$ 199 .” 


Get The Snappy Demo 


ABOUT PLAY: We’re a Bunch of Engineers, Nerds 
& Artists Who Grew Up Hanging Out in Radio Shack 
and Watching Way Too Much Star Trek, (more later...) 


www.play.com 

24 hour recorded info & fax back 800.450.PLAY 
or visit your nearest retailer for more information. 
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B ack in the 1960s, an IBM 
researcher named Rolf 
Landauer discovered that the 
process of erasing a bit of 
information dissipates a small 
amount of energy as heat. 

Freund •» 

came to be called 
Landauer's principle, comput¬ 
ing data doesn't waste energy 
- erasing data wastes energy. 
And whether you mean to or 
not, your computer erases a lot 
of bits, limiting the amount of 
computation you can perform. 
Why? Because the logical oper¬ 
ations cannot be performed 
in reverse. 

But Landauer also postu¬ 
lated that this inefficiency in 
circuit design resulted more 
from coincidence than from 
any physical law: computers 
were built with irreversible 
logic because it was easier 
to design a circuit that trashed 
unwanted data than it was 
to design a closed system that 
would reuse it. Landauer's 
work eventually led to the 
development of reversible 
computing - a system that 
recycles leftover bits and their 
energies instead of dissipating 
them as heat. 


Chip logic 

A computer processor is a com¬ 
plex digital circuit composed 
of millions of logic gates. 
These gates manipulate elec¬ 
trical voltages, allowing the 
computer to direct them in 
different ways and perform 
computations. Logic gates are 
made of transistors that con¬ 
vert inputs to outputs accord¬ 
ing to a set function, usually 
a Boolean logic operation 
(i.e., and, or, not). 

Whatever voltages remain 
in the transistors must be 
cleared after the inputs are 
pushed through the gate, to 
reset it for the next operation. 
This leftover voltage is purged 


Reversible Logic 

Turning down the heat in computer processing. 


through a transistor's ground 
and released as heat. 

Take the "and" gate, for 
example. Each of these gates 
has two inputs and one out¬ 
put. Each input can be repre¬ 
sented as either a 1 or a 0 
(voltage or no voltage). If 
both inputs are 1,then the 
output is also 1. For all other 
input pairs - (1,0), (0,1), and 
(0,0) - the output is zero. 

Because of this architecture, 
three input pairs - (1,1), (1,0), 
(0,1) - leave voltage in the 
circuit.These voltages must 
be grounded to clear the gate's 
transistors for the next compu¬ 
tation, so the information is 
erased - and the system is 
logically irreversible. Accord¬ 
ing to Landauer's principle, the 
erasure of information (volt¬ 
ages as bits) dissipates heat. 
Every irreversible computer 
works this way, and each one 
wastes energy. 

Thinking backward 

Today's integrated circuit 
designers are rapidly increas¬ 
ing the number of transistors 
on a chip, while simultane¬ 
ously decreasing their size: 
Intel's 120-MHz Pentium,for 
instance, houses 3.3 million 
transistors.There are physical 
limits, however, where the 
transistors become too deli¬ 
cate to be packed any closer 
together - any electrical cur¬ 
rent will melt the circuits. One 
answer is to build reversible 
circuits. By recycling the volt¬ 
ages in the wires, these sys¬ 
tems erase no information 
and generate no heat. 

While at Caltech in 1974, 

Ed Fredkin, a researcher in 
the physics of computation, 
designed a reversible gate 
that can perform any logical 
operation.The device has 
three inputs and three out¬ 
puts. One input acts as a con¬ 
trol and is left unaffected by 


the gate.The other two inputs 
are processed according to 
Boolean operations. Since the 
gate has the same number 
of inputs as outputs, it never 
needs to purge a transistor. 

But how does a reversible 
gate recycle information and 
energy? The trick is to build 
a circuit that can work its way 
backward. After a computa¬ 
tion, the output data is saved, 
then run backward through 
a second circuit that mirrors 
the first. Given the density of 
today's microprocessors, com¬ 
putational leftovers pile up 
extremely quickly. Repeating 
a computation backward 
effectively removes all these 
leftover voltages by absorbing 
them into the reverse compu¬ 
tation: all the voltages that 
would normally be purged 
and released as heat are recy¬ 
cled, leaving only the set of 
original inputs in their original 
positions. 

The reversible circuit can 
be thought of as a gigantic 
piece of plumbing. But after 
a computational cycle, the 
"dirty" water is reclaimed 
instead of flushed into a river. 
Recycling the computation 
might require twice as many 
gates, but this inconvenience 
is offset by the benefits of 
reduced heat. 

Looking forward 

Though irreversible logic 
operations are the only aspect 
of integrated circuits designed 
to waste energy, there are 
other flaws in modern chip 
design - noise and inconsis¬ 
tencies in output voltages, 
for instance - that generate 
amounts of heat millions of 
times greater than those due 
to irreversibility. So although 
it is currently possible to 
craft logically reversible cir¬ 
cuits, the inefficiencies in 
the processor's physical layer 


must be sewn up first. 

Such is the thinking behind 
the research into adiabatic 
switching by the ACMOS 
group at the University of 
Southern California's Infor¬ 
mation Sciences Institute 
(www. isi. edu/acmos/in tro. html). 
Adiabatic switching turns 
transistors on and off in a 
consistent manner to diminish 
the heat dissipated as a result 
of large voltage drops. It's a 
hack on classical chip design 
that brings the physical com¬ 
ponents up to peak efficiency, 
which makes the energy sav¬ 
ings garnered by reversible 
logic significant. 

While the research being 
done to minimize heat dissi¬ 
pation should pay off big 
in today's computers, it also 
points to next-generation 
computing architectures. 
Unlike irreversible computing, 
which interacts with its envi¬ 
ronment by releasing heat, 
a reversible system is closed. 
Any quantum computer - 
which relies on quantum 
mechanical operations to fac¬ 
tor large numbers faster than 
conventional computers - 
requires a closed system and 
thus has to be reversible. 

Regardless of the specific 
technology, the demand for 
more powerful computers 
will lead to reversible com¬ 
puting. As Fredkin opines, 

"At the beginning of the 22nd 
century, a US$1 million com¬ 
puter will weigh 5 pounds 
and will be able to do the 
equivalent of 10 30 (one million 
trillion trillion) operations per 
second. Such a computer 
would have to be reversible, 
otherwise it would heat up at 
more than a billion degrees 
Fahrenheit per second." And 
that's hot. n ■ ■ 


Jesse Freund (freund@wired 
.com) is Wired's intelligent agent 
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Th e race kas keen run. Tke code kas keen cracked. Now tkeres a digital delivery network tkats ckanging tke grapkic arts industry 
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Sure our sunglasses willmalte a fashion siaiemeni. 

It'll just be to birds and mountain lions. 


Can a pair of sunglasses help you look good and see better at the same time? Well, yes. That’s what 


Revo® is all about. Using lens technology originally developed by NASA, Revo sunglasses are able to 


selectively filter light. The result is enhanced vision through better contrast, true colors and optical 


clarity. And, by the way, they’ll still make a good impression. No matter who, or what, you run into. 



see what others don’t 
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For more information or the dealer nearest you, call 1-800-THE-REVO. 














FOLLOW THE MONEY 


A Healthy Portfolio 
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I ealth care is a huge busi¬ 
ness, accounting for 14 
percent of the American econ¬ 
omy; measured in dollars, the 
non-US market is just as big. 
Computing and communica- 

By Michael Murphy £££ 

expanding business sectors 
around the globe. What hap¬ 
pens when one of the world's 
biggest industries intersects 
the world's fastest-growing 
industry? Opportunity. 

Last month,"Sequencing the 
Biotech Industry" covered gene 


Receptors, which are vital links 
in the biological network, can 
now be identified and imaged 
using X-ray crystallography and 
scanning electron microscopes. 
These scopes - aka SEMs - are 
made by Philips; JEOL, a Japan¬ 
ese concern; and three private 
California companies with no 
plans to go public: Digital 
Instruments, Park Scientific, and 
TopoMetrix. Both Siemens and 
Nonius make complete X-ray 
crystallography systems. 

Think of a receptor as a lock 
on a hotel room. Although each 



Company 

Primary Business 

Symbol 

Shares 

Close Mar 3 

A Since Feb 3 

Action 

Adobe Systems Inc. 

Software 

ADBE 

5,000 

36 3 /4 

- % 

hold 

Applied Materials Inc. 

Semiconductor equip. 

AMAT 

4,000 

52 

+ 4 

hold 

Diamond Multimedia 

Multimedia hw 

DIMD 

7,000 

12 7 /i« 

- 2% 

hold 

Intel Corporation 

Microchips 

INTC 

1,500 

145% 

-18 

hold 

LSI Logic Corporation 

Semiconductors 

LSI 

7,800 

34% 

+ % 

hold 

Macromedia Inc. 

Multimedia sw 

MACR 

14,000 

9% 

- 1% 

hold 

Mattson Technology 

Semiconductor equip. 

MTSN 

30,000 

9% 

- % 

hold 

Octel Communications 

Voice hw/sw 

OCTL 

5,800 

18% 

+ 1 

hold 

Sequana Therapeutics Inc. 

Biotech 

SQNA 

10,000 

14% 

- 1% 

hold 

Cash Holding 

$192,365.63 






Portfolio Value 

$1,836,878.13 

(+83.69% overall) 


- 4.24% 



Legend: This fund started with US$1 million on December 1,1994. We are trading on a monthly basis, so profits and losses will 
be reflected monthly, with profits reinvested in the fund or in new stocks. 


TWITS is a model 
established by Wired, 
not an officially 
traded portfolio. 
Michael Murphy is 
a professional money 
manager who may 
have a personal inter¬ 
est in stocks listed in 
TWITS or mentioned 
in this column. 

Wired readers who 
use this information 
for investment 
decisions do so 
at their own risk. 


sequencing, combinatorial 
chemistry, and rapid throughput 
screening - three areas where 
modern electronics and the 
Internet have radically altered 
the way drugs are discovered 
and developed. But those aren't 
the only areas to watch. 

Be rational 

Traditionally, drug companies 
have sifted through a haystack 
of potential treatments to find 
a drug that works for a given 
disease. Rational drug design 
takes a more, well, rational 
approach, targeting a specific 
cell receptor and working from 
there to find a drug that will 
affect it. Human cells are cov¬ 
ered with these receptors, 
handlike proteins that grab 
other proteins or biological 
materials floating by. (For more 
on rational drug design, see 
Geek Page, Wired 5.04, page 80.) 


lock is individual, all the locks 
on a floor might share a master 
key. Conventional drugs work 
on the master-key model: they 
unlock your room - the primary 
target - and other rooms on 
the floor, causing unwanted 
side effects. Doctors must judge 
whether the benefits of a drug 
outweigh its secondary effects. 

Using the rational design 
approach, drug makers can 
develop a key that will open 
only one room, or at worst two 
or three related rooms. Bingo - 
fewer side effects. Because the 
drugs are so focused, they also 
tend to be more effective; the 
target receptors will latch onto 
more molecules of the drug. 

Designing drugs becomes a 
game of Tinkertoys; researchers 
sit at a workstation, adjusting 
and fitting together 3-D images 
of molecules and receptors. 
Though many companies write 


their own software for this task, 
Tripos (TRPS) sells a standard 
package to model molecular 
processes, analyze chemical and 
biological data, and create a 
networked data base. The com¬ 
pany, spun off from computer 
graphics pioneer Evans & 
Sutherland (ESCC) in 1994, has 
taken off. Over the last year, 
Tripos stock has nearly qua¬ 
drupled in value from US$ 6 V 4 
to $23 a share, but the total 
market capitalization - current 
price times outstanding shares 
- is still fairly small. I would buy 
under $18. 

Another company to watch 
is the privately held Molecular 
Applications Group, whose 
work in proteins is very promis¬ 
ing. DNA creates protein mole¬ 
cules by folding strings of 
amino acids into convoluted 
structures.The folding pattern 
determines the protein's func¬ 
tion. Molecular Applications 
Group has developed software 
to predict protein folding 
directly from genetic sequence 
data.This allows the Eli Lillys 
and the SmithKIine Beechams 
to design drugs that are mirror 
images of the folds, so they 
will attach in the lock-and-key 
metaphor. I expect MAG to go 
public in 1998 or 1999 - keep 
an eye out for it. 

www.disease.com 

At the other end of the indus¬ 
try, patients are using a new 
health-care resource: the Inter¬ 
net. There are numerous discus¬ 
sion groups and Web sites for 
virtually every disease. Even 
specialized problems are cov¬ 
ered by groups like the National 
Organization for Rare Disorders 
(www.pcnel.com/~orphan/). 

Investors can take advantage 
of the discussion groups to find 
out what new treatments are 
working, which clinical trials 
are being scheduled, and how 
rapidly patient accrual is pro¬ 
gressing. Most of the medical 


and biotechnology companies 
post research papers on their 
Web sites, as well as back¬ 
grounders on the company in 
lay language.There are also 
many online discussion groups 
devoted to biotech invest¬ 
ments; check out the Silicon 
Investor (www.techstocks.com/). 

Clinical trials are especially 
interesting, because most bio¬ 
technology drugs are still in 
Phase II or III. Phase I trials test 
for safety, while Phase II gauges 
the most effective dosage. 
Phase III tests drugs against a 
placebo and often offers very 
powerful new treatments for 
difficult diseases. You can find 
out about clinical trials from 
a drug company's Web site, or 
from www.centerwatch.com/. 
You can also visit the Food 
and Drug Administration site 
(www.fda.gov/) to find out 
when drugs are scheduled for 
an FDA advisory committee 
review. Approval almost always 
moves a stock up sharply; a 
turndown will send the stock 
price tumbling. 

TWITS 

During the last two years, a full 
third of the gain in the Nasdaq 
Composite was accounted for 
by just three stocks: Intel, Micro¬ 
soft, and Cisco.This bull market 
has been marked by constant 
rotation from one group to 
another, from value stocks to 
growth stocks, and from small 
stocks to large stocks.That par¬ 
ticular worm is about to turn: 
small stocks are likely to outper¬ 
form large stocks in the coming 
months, as Wall Street realizes 
the personal computer busi¬ 
ness is having a good year.The 
TWIT$ portfolio is well exposed 
to smaller stocks, so I'll make 
no changes this time. ■ ■ ■ 


Michael Murphy is a money man¬ 
ager who publishes the California 
Technology Stock Letter in Half 
Moon Bay, California. 
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CYBERSPACE: 

THE PERFECT ENVIRONMENT 
FOR BROKERS WHO PREFER NOT 
TO MEET THEIR CLIENTS. 



e.schwab 

oniine/investing’ 


e.SCHWAB: 

ELECTRONIC BROKERAGE BACKED 
WITH REAL PEOPLE, 

REAL HELP AND A DECADE OF 
ONLINE EXPERTISE. 


Help 7 days a week ♦ thousands of representatives ♦ state-of-the-art technology 

♦ reliability? — we’re currently handling over 2 million transactions per hour 

♦ IOO free real-time quotes (plus 100 more with each stock trade) ♦ free news 
and research on the Web ♦ good attitude, also free ♦ trade Nasdaq, NYSE 
stocks, mutual funds, options and bonds ♦ use our software or the Web ♦ manage 
your whole portfolio with a few clicks ♦ all this for $29.95 per stock trade. 



OPEN YOUR ACCOUNT NOW 
FOR COMPLIMENTARY 
SOFTWARE AND A SPECIAL 
BONUS WORTH OVER $140. 

1 - 8 0 0 - e. Schwab 

ext. 136 

www.schwab.com 


©1997 Charles Schwab & Co., Inc. All rights reserved. Member SIPC/NYSE. (5/97). $29.95 per trade up to 1,000 shares. .03 per share 
thereafter. $5,000 account minimum and a $5 monthly account minimum fee may apply if 2 commissionahle trades aren’t made in previous 12 
months. Person-to-person service exceeding limitations may also incur $5 fee. Software shipping and handling fee of $6.95, not applicable for 
branch account openings. 


Charles Schwab 


The Way It Should Be. 





DEDUCTIBLE JUNKETS Edited by Jesse Freund 


I 






Super Thinking 

Art in the postbioiogical era. 



H umankind has entered the 
postbioiogical era, according 
to the organizers of Conscious¬ 
ness Reframed.Technologies have 
become mental prostheses that 
extend, mediate, and transform 
human consciousness. And the 
body is "the site of bionic transfor¬ 
mation at which we can recreate 
ourselves and redefine what it is 
to be human." 

Consciousness Reframed, to be 
held in Newport, Wales, 
will evaluate the 
impact digital 
media and bio¬ 
technologies 
have on art 
and the role 
art can play 
in under¬ 
standing 
science and 
technology. As 
a source of cre¬ 
ativity for artists 
and inquiry for 
scientists, conscious¬ 
ness is the lingua franca 
of both fields. Or, as conference 
organizer Roy Ascott muses,"Con¬ 
sciousness is the corpus callosum 
that bridges the (hemi)spheres of 
science and art." 

Ascott sees this event as the 
artistic version of the Toward a 
Science of Consciousness (Tucson 
II) conference, and the success 
of Consciousness Reframed will 


depend on the organizers' ability 
to foster collaboration between 
artists and technicians. 

Immersive space pioneer Char 
Davies will speak on the poetics 
of virtual reality. Coming from the 
creator of Osmose, a virtual world 
that has made so-called immer- 
sants weep, Davies's speech should 
dovetail nicely with the objectives 
of Consciousness Reframed. Other 
artistic presentations include 

Hand and Body Interactive 
Experiences in Public 
Spaces" and "Digi¬ 
tal Folk Art: Geek 
Aesthetics 
and the New 
Media Main¬ 
stream." 

It's a pretty 
heady event 
- not one for 
those adverse 
to abstraction. 
But you gotta 
love an event that 
compiles a glossary, 
including an entry that 
defines hypercortex as "the global 
network of collective cognition. 
Superthought comes from its 
community of mind, and wisdom 
from its hyperstructure of exper¬ 
ience." Oh. That's where super¬ 
thought comes from. 

Registration: £300 (US$477). Contact: +44 
(1633) 432234, fax +44 (1633) 432543, email 
e.beddall@newport.ac.uk. 


The Current Roundup (see Wired 5.04) 

May 24-27 Women, Work, and Computerization: Spinning a Web 
from Past to Future; Bonn, Germany. ■ May 29-31 Vision, Recogni¬ 
tion, and Action: Neural Models of Mind and Machine; Boston. 
June 3-6 IEEE Multimedia Systems '97;Ottawa." June 5-6 Digital 
Kids II; San Francisco.■ June 24-27 INET'97:The Seventh Annual 
Internet Society Conference; Kuala Lumpur, Malaysia. 

[June 19-2l] E3; Atlanta If you think that tens of thousands of 
new media professionals descend on E3 to peruse the 400-plus 
exhibits of interactive content, you're wrong. Sure, the exhibitions 
are way-new, and the special tracks on "Trends in Online Enter¬ 
tainment" and "Financing New Media" should prove informative, 
but the multitudes of online developers, producers, and program¬ 
mers in attendance are there for some way-old interactivity - 
schmoozing. Aim for Atlanta, and dream a li'l Web dream for me. 
Registration: US$175. Contact:+1 (617) 440 2818, fax+1 (617) 440 
0386, on the Web at www.mha.com/e3/. 

June 26-29 Shareware Industry Conference '97; Warwick, 
Rhode Island Shareware might sound like an altruistic digital 
utopia, but this software soiree is all about sharpening business 
acumen. Wanna learn how to fund a start-up, manage a PR cam¬ 
paign, or widen the distribution of a shareware version? With a 
keynote speech by PC Magazine's Bill Machrone and appearances 
by industry representatives from id Software, Apogee, and CNET, 
this event should help you share your way into the black. Regis¬ 
tration: US$99. Contact:+1 (401) 767 3106, fax+1 (401)767 3108, 
email beckyr@risoftsystems.com, on the Web at www.sic.org/. 

[June 30-July 3l International Conference on Artificial Intelli¬ 
gence and Law; Melbourne, Australia The eagles at this con 
apply artificial intelligence to legal reasoning and to developing 
practical computer applications for legal practices and educa¬ 
tion. Intelligent text retrieval, computational models of argumen¬ 
tation, and machine learning promise to reinvent international 
lawyerdom. Meander to Melbourne and find out how. Registra¬ 
tion: A$420 (US$315).Contact: +1 (617) 373 5116, fax+1 (617)373 
5121, email hafner@ccs.neu.edu, on the Web at nathan.gmd.de 
/iaail/iaail.html. 

| July 5-61 Consciousness Reframed: Art and Consciousness in 
the Post-Biological Era; Newport, Wales See information at left. 

July 13-16 Genetic Programming 1997 Conference; Stanford, 
California An experimental means of generating code, genetic 
programming starts with a primordial ooze of thousands of ran¬ 
domly created programs and allows them to evolve through 
competition, sexual recombination, and the occasional mutation 
- until the best program wins. Discussions at this gala will cover 
automatic coding, evolvable hardware, and applications of gen¬ 
etic programming. At this celebration of biology and technology, 
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Welsh Time Travel 


Sitting on the cusp of the 
postbioiogical era, it might 
be apropos to look at eras 
past. Wales is the ideal 
milieu for retrospection. 

Travel to the ruins of 
Roman baths just outside 
Caerleon, Gwent, only 
minutes from Newport. 
Nearby, the Roman Legion¬ 
ary Museum sits atop the 
site of the fortress of Isca Sil- 
urum. Peruse the museum's 
exhibits of soldierly life and 


soak in the remnants of 
Roman civilization in Wales. 

In Cardiff, the country's 
capital, trek to the Welsh 
Folk Museum, where 8th- 
century dwellings have been 
reconstructed, offering a 
glimpse of life there during 
the Dark Ages. 

The Blaenafon Big Pit 
Mining Museum is, um, a 
big pit that depicts mining 
life during the last industrial 
revolution. Descend 294 


feet in a miner's cage and 
inspect coalfaces uncovered 
more than 200 years ago. 

Go back to the future at 
Techniquest, an interactive 
museum that features more 
than 160 hands-on science 
exhibitions. While it's not 
quite comparable to Char 
Davies's Osmose, Techni¬ 
quest should put you in a 
postindustrial mood, if not 
a postbioiogical state of 
mind. - Jesse Freund 


only the fittest code will survive. Registration: US$415. Contact: 
+1 (415) 328 3123, fax+1 (415) 321 4457, email gp@aaai.org, on 
the Web at www-cs-faculty.stanford.edu/~koza/gp97.html. 


Out on the Range 

July 16-17 Plug.In '97; New York. Contact:+ 1 (212) 780 6060, fax 
+1 (212) 780 6075, email hema@jup.com. ■ July 28-31 European 
Conference on Artificial Life; Brighton, England. Contact: fax +44 
(1273) 671320, email ecal97@cogs.susx.ac.uk. • August 3-8 Sig- 
graph 97; Los Angeles. Contact:+1 (312)321 6830, fax+1 (312) 
321 6876, email siggraph97@siggraph.org. ■ August 12-17 Black 
Data Processing Associates; Houston. Contact:+1 (202) 789 1540, 
fax +1 (202) 789 1592, email nbdpa@ix.netcom.com. 


Got a good junket? Email junkets@wired.com. 
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L GOT AN ITCH FOR 
A NEU COMPUTER? 



IMATION 

Borne of M Innovation 


Second Prize 

Win 1 of 10,000 Mousing Surfaces 


first Prize 

Win 1 of 250 Travan TR-3 Drives 


I Talk about instant gratification. This year, you could win 

a brand-new 200 Mhz PC with Travan drive, 8X CD- 
ROM and 28.8 modem. Or maybe you'll win the 
fesIP terrific Travan TR-3 drive. Or even one of our oh-so 

I smooth and equally handsome mousing surfaces. + 

i How, you ask, might you be so lucky? Simple. Visit the store 

1 or ma ‘* orc * er cata l°9 where you buy your computer supplies 

products. Choose from diskettes and data cartridges to Travan™ minicartridges. 
Inside each specially marked package you'll find our"Store More, Win More 
Instant Win Game"card. Just scratch the computer screen and you could be an 
instant winner. + No purchase necessary. Game cards can be requested via the 
Internet at www.imation.com/winmore or call 1-800-733-7138. Also ask for a Travan 
Information booklet. So load up today. And keep those nails sharpened. 


IMATION 

Borne of 3M Innovation 

Call 1-800-733-7138 to obtain free game piece and official rules. Void where prohibited. Open only to U.S. residents, 18 years or older. Game ends no later than 12/31/97, while supplies last. See official rules for details. 


SCRATCH HERE 


DATA STORAGE PRODUCTS BY IMATION" AND WIN BIG 


LOOK FOR SPECIALLY MARKED 3M 
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U P D ATA 



The (Nuclear) 
Arm of Justice 


Sandia National Labora¬ 
tories has accepted a 
US$500,000, one-year 
grant that will turn it 
into an official "satellite 
facility" of the National 
Institute of Justice (NIJ), 
the research and devel¬ 
opment arm of the US 
Department of Justice. 

Announced January 
30, the arrangement 
will make the Energy 
Department's Albu¬ 
querque, New Mexico- 
based lab a powerful 
research ally for law 
enforcement. Sandia 
will investigate way-new 
tech such as sniper- 
detection equipment, 
inexpensive but highly 
effective disrupters 
(devices that can blow 
a bomb apart without 
detonating it), and 
hybrid devices (devel¬ 
oped in conjunction 
with the FAA and DOE) 
that can detect both 
firearms and explosive 
materials. 

According to David 
Boyd, the director of 
NIJ's Office of Science 
and Technology, this 
new partnership offers 
more bang for law 
enforcement's R&D 
buck, and forces high- 
powered defense labs 
to, as Boyd puts it, "pay 
more attention to the 
little guys." 

[ORIGINAL STORY IN 
WIRED 3.10, PAGE 152.] 


Edited by Kristin Spence 

True Boo-Roo Lasers, Too 



I Want My... 
PatroNet? 


T hough blue lasers can significantly increase opti¬ 
cal data storage capacities, these "boo-roo" beams 
(a nickname based on the Japanese pronunciation 
of the word blue) have been ignored by the general 
research community. Recent breakthroughs, however, 
suggest that blue light could revolutionize everything 
from discs to lightbulbs. 

Salable blue lasers lurk just around the corner at 
Nichia Chemical, the first company to commercialize 
blue light-emitting diodes (LEDs) and still the market 
leader.This winter, the firm demonstrated a gallium- 
nitride (GaN) laser capable of operating continuously 
for 35 hours at room temperature. If the current rate 
of progress can be maintained, according to Boston 
University's Theodore Moustakas, Nichia could within 
the year reach the thousand-hour milestone commer¬ 
cial markets demand. 

Why the increased interest? Blue light's short wave¬ 
length would allow for extremely high density optical 
data storage - levels much higher than what can be 
provided by the current market-standard red and 
infrared lasers (integral to CD and videodisc players). 
Other applications of the GaN family of materials are 
even more exciting. When it comes to lightbulbs, for 
example, a solid-state ultraviolet laser could power 
phosphor light sources so efficient and durable that 
Edison's fragile bubble of glass would be rendered 
obsolete. Medicine and semiconductor manufactur¬ 
ing could also benefit from UV laser devices. 

Meanwhile, blue LEDs are making their way into 
a wide variety of products. Giant, full-color outdoor 
displays (basically rewritable billboards, a serious 
niche market) are fairly simple to build: blue, green, 
and red LEDs - like the phosphors in a CRT - combine 
to make every color of the rainbow. The solid-state 
flashlight bulbs use an ultraviolet LED to excite a 
white phosphor, leveraging Nichia's position as a 
leading phosphor manufacturer. While still more 
expensive than standard tungsten-filament bulbs. 


solid-state bulbs give brighter 
light with less power and never 
burn out. 

Four years ago, most research¬ 
ers ignored gallium nitride (the 
building block of blue and near- 
UV lasers) and its relatives, ind¬ 
ium nitride (red spectrum) and 
aluminum nitride (deep UV 
spectrum). But Nichia isn't the 
only kid on the block anymore. 


Todd Rundgren: accom¬ 
plished C programmer, 
internationally known 
digital artist, president 
and CEO of Cupertino, 
California-based soft¬ 
ware company Waking 
Dreams - and now the 
brains behind PatroNet, 
a project he hopes will 
radically change the 
way artists and musi¬ 
cians market their work 


Now, Durham, North Carolina- 
based Cree Research competes 
with Nichia in the small but 
growing blue LED market. Giants 
like Hewlett-Packard, Philips, 
and the Xerox spin-off dpiX are 
busy with their own nitride 
development programs. Many 
university research efforts have 
sprung up as well, with Boston 
University and the University of 
California at Santa Barbara lead¬ 
ing the pack. 

All this interest won't neces¬ 
sarily translate into commercial 
products, however. Military app¬ 
lications, or those with niche 
markets too tiny to mine, might 
never make it out of the lab. 

And even Nichia has yet to learn 
how to manufacture salable 


to the public. 

"The idea," says Rund¬ 
gren, "is that, instead of, 
say, a record company 
buying an artist's music 
and then selling that 
music to the public, 
anyone who wanted to 
could subscribe to an 
artist for a year." As a sub¬ 
scriber, you'd be let in 
on the creative process, 
receiving, via email or 
a Web page, any newly 
recorded tracks as they 
were happening - run- 
throughs, second or third 
takes, finished tracks. 

Launched in March, 
PatroNet's first guinea 
pig is Rundgren himself. 
Visit www.wa king dreams 
.com /and check on his 
progress. 

[ORIGINAL STORY IN 
WIRED 1.3, PAGE 84.] 


lasers in large volumes at rea¬ 
sonable cost. Researchers expect that these mate¬ 
rials will keep them busy for years to come."We 
haven't seen the full potential of these materials," 
says Moustakas."The potential is much more than 
we can envision." - Katherine Derbyshire 


[ORIGINAL STORY IN WIRED 3.03, PAGE 136.] 



Pro Bono? 

It's been nearly six 
years since Negativland 
was forced to relinquish 
its single "U2"- sound 
tracks, artwork, and all - 
to Island Records. But 
these appropriative 
artists from North Oak¬ 
land, California, haven't 
wasted time crying in 
their beer. With charac¬ 
teristic snark,the Nega¬ 
tivland collective has 
continued to make the 
defense of intellectual 
property rights its long- 
winded cause celebre. 
The band's Fair Use CD- 
and-book set, packed 


with legal appendices 
and provocative pro¬ 
clamations, remains a 
definitive treatise on 
the subject, while its 
NegativWorldWideWeb- 
land site offers inter¬ 
ested parties a well- 
linked and up-to-date 
resource on the Net. 

Given the Clinton 
administration's sup¬ 
port for crackdowns on 
copyright violations, 
the group will do well 
to prepare for the long 
fight. And a new release, 
Dispepsi , promises to 
rake fresh muck."We're 
gonna keep doing what 


we do, and that means 
using material without 
asking permission,"says 
the band's mouthpiece, 
Mark Hosier, who once 
likened Island's claim 
on the "U2" recording 
to a kidnapping."We've 
got lawyers lined up 
looking at it." 

"U2" remains the 
property of Island, 
which vows to relin¬ 
quish it only if Casey 
Kasem (who figures 
prominently and unflat- 
teringly in the song) 
agrees not to sue. 
[ORIGINAL STORY IN 
WIRED 3.01, PAGE 58.] 
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Try it. If you don’t agree, we’ll give you your money back (but then, of course, you 11 have to give back our 21 display). 




CYBER RIGHTS 


Shine the Light 

Rick White (R-Washington) is 
spreading a little sunshine on 
the House of Representatives. 
As a member of the House 
Committee Review Task Force, 
White helped develop a rules 
reform package that requires 
committees to make they 
publications available over the 
lnternet."Under the changes we 
made, Congress will no longer 
conduct its business behind 
closed doors," he says."Con- 
stituents will be able to have 
more access to their elected 
representatives and find out 
what Congress is working on." 

Listen Carefully 

One month after the FBI rolled 
out its new wiretapping pro¬ 
posal, telecom industry repre¬ 
sentatives began complaining 
that the more "modest" plan is 
too expensive and still bad for 
privacy. Nationwide, the new 
plan will allow the agency to 
perform almost 60,000 simulta¬ 
neous wiretaps on the nation's 
more than 160 million phone 
lines."This is kind of scary," 
Tom Wheeler of the Cellular 
Telephone Industry Association 
told The New York Times ."What 
does the FBI know about our 
future that we don't?" 

Sold Out 

Two thumbs down for United 
Artists. Lawyers at UA seem to 
have missed the fact that an 
appeals court recently reversed 
a lower court ruling that pre¬ 
vented Motorola from broad¬ 
casting NBA basketball game 
scores to electronic pagers. 

(See "Technical Foul," Wired 5.01, 
page 96.) Despite the appeal 
judgment that sports scores 
are in the public domain, United 
Artists has moved against Web 
sites that publish movie show 
times at UA theaters.The com¬ 
pany insists that the schedules 
are intellectual property - an 
interpretation that can prob¬ 
ably be explained by the fact 
that UA has a "confidential" 
arrangement with Hollywood 
Online's movie listing site. 
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Winning the Crypto Wars 

Why John Gilmore believes things are going our way. 


J ohn Gilmore recently looked 
into his crystal ball and made 
an astounding prediction. Speak¬ 
ing in January before a group 
of cryptography wonks at the 

ByToddLappin 

Conference, Gilmore, the Elec¬ 
tronic Frontier Foundation 
cofounder and|>rftfihordial 
cypherpunk, declared that 
"1997 may be the year we 
finally win the crypto wars." 

At first, Gilmore's heady opti¬ 
mism sounds like pure fantasy. 
Although last year the White 
House took steps to rationalize 
American policies - most 
notably by shifting jurisdiction 
over encryption exports from 
the State Department to Com¬ 
merce and by allowing the 
limited export of 56-bit crypto - 
the battle over Internet privacy 
and security is far from won. 
Even after this overhaul, the 
US government remains com¬ 
mitted to mandatory encryp¬ 
tion key escrow schemes and 
prohibitions on the export of 
superstrong crypto, while the 
policymaking process is in a 
stranglehold imposed by the 
FBI and national security spooks. 

But look a little deeper, and 
you begin to understand why 
Gilmore believes that "things 
seem to be going our way." For 
the first time in recent memory, 
opponents of the administra¬ 
tion's crypto stance are firing 
in sync - and on all cylinders. 

Gilmore, for example, has 
been playing a supporting role 
in efforts to undermine the legal 
foundations of the government's 
crypto regime. In Bernstein v. US 
Deportment of State (see "Reluc¬ 
tant Hero," Wired 4.06, page 112), 
a federal judge in San Francisco 
took a solid whack at the gov¬ 
ernment's authority to regulate 
encryption algorithms as a 
munitions technology by ruling 
that encryption source code is 


a form of speech that deserves 
First Amendment protection. 

As the appeals process contin¬ 
ues, the feds are likely to face 
increasing constitutional scru¬ 
tiny - possibly leading to a 
nationwide injunction blocking 
the government from enforcing 
its crypto controls. 

Meanwhile, industry groups 
have figured out that the White 
House's "new" policy isn't nearly 
new enough. In a February 
letter to President Clinton, 
representatives from 16 indus¬ 
try groups - including the 
National Association of Manu¬ 
facturers and the US Chamber 
of Commerce - publicly 
expressed their "profound 
disappointment" with the 
current crypto plan.The indus¬ 
try letter blasted the adminis¬ 
tration for developing a policy 
that "does not adequately 
address the needs of either 
the American business com¬ 
munity or the general public" 
and that "fails to accommodate 
the competitive concerns of 
the sellers of encryption prod¬ 
ucts, the security concerns of 
the buyers of such products, 
or important privacy rights." 

While the White House is 
trying to ignore this clatter of 
discontentment, Congress is 
more willing to listen. In the 
House, Representative Bob 
Goodlatte (R-Virginia) has rolled 
out HR 695, the Security and 
Freedom Through Encryption 
(SAFE) Act of 1997, with a 
whopping 55 cosponsors.The 
SAFE bill - an effort to make 
a legislative end run around 
executive orders - would safe¬ 
guard the rights of Americans 
to use any kind of encryption 
anywhere in the world, outlaw 
mandatory key escrow, and 
permit the export of encryption 
products if products with com¬ 
parable security are available 
from foreign suppliers. 


On the other side of the 
Capitol, Senator Conrad Burns 
(R-Montana) has introduced 
S 377, the Promotion of Com¬ 
merce Online in the Digital Era 
(Pro-CODE) Act of 1997, with 
16 cosponsors - including Sen¬ 
ate Majority Leader Trent Lott 
(R-Mississippi). Revised from last 
year, when Pro-CODE died in 
committee, the new bill restricts 
the Commerce Department's 
authority to establish technical 
standards for commercial encryp¬ 
tion, prohibits state and federal 
governments from mandating 
the domestic use of key escrow, 
and relaxes export controls to 
allow for the international sale 
of encryption software that is 
either "generally available" or 
"in the public domain" as of the 
date of enactment. 

These provisions are familiar, 
but this year's Pro-CODE also 
has a proposal to create a new 
Information Security Board that 
includes a forum to "foster com¬ 
munication and coordination 
between industry and the fed¬ 
eral government"and to share 
"general, nonproprietary, and 
nonconfidential developments 
in important information secu¬ 
rity technologies, including 
encryption." Senate insiders 
hope the ISB proposal will shift 
the crypto debate away from 
key escrow by helping law 
enforcement operate in a global 
environment where strong 
encryption is routinely used. 

Put it all together, and John 
Gilmore's bold prediction starts 
to make sense.The administra¬ 
tion's crypto policies are com¬ 
ing under concerted attack by 
the courts, industry lobbyists, 
and influential members of 
Congress. Victory may be closer 
at hand than we thought. ■ ■ ■ 

Todd Lappin (telstar@wired.com) 
edits Wired's Cyber Rights Now 
section. 
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Digital Images In 

Panasonic Introduces TruPhoto™, the digital photo printer. 

The new Panasonic TruPhoto printer creates real photographs from 
your PC or Macintosh® computer. Input an image into your computer 
i from photo CDs, floppy discs, digital cameras, the Internet or 
I scanners. Use your graphics program to manipulate the image, 
then TruPhoto will print out a bright, brilliant 3"x 5" glossy 
photograph. TruPhoto uses no toner or ink; it produces real photos 
on Thermo-Autochrome paper. MGI PhotoSuite™ for TruPhoto 
is included, so you can use your computer to retouch, crop 
I and fix your photographs. And even create special effects, 
baseball cards, birthday cards, calendars and more. There are lots 
of ways to get digital images into your computer, but to get real 
photographs out, you need TruPhoto from Panasonic. 




Real Photos Out. 



, "Hi" 
^Grandma! ^ 









Panasonic® 

Interactive Media 

www.truphoto.com 

© 1996 Panasonic Interactive Media Company. All rights reserved. TruPhoto is a trademark of Matsushita Electric Corporation of America. 

MGI PhotoSuite is a registered trademark of MGI Software Corporation. Macintosh is a registered trademark of Apple Computer, Inc. 

















XEROX® The Document Company®the digital X and 
the identifying Xerox product names and numbers 
herein are trademarks of XEROX CORPORATION. 
EFI Fiery, Splash, and DocuPress are trademarks 
of their respective owners. 36 USC 380. 


1996 It’s the 10th revision and 

it’s a rush. 

It’s got to be perfect, but colo 
output costs too much. 

What you say about color 
printing can’t be printed here 

1997 Introducing the Xerox 

DocuColor 5750. 

It adds new words to 
your vocabulary. 


the 

Document 

company 


Your business depends on sharp, consistent 
color. But you depend on others to deliver it on- 
time and on-budget. Now there's a better way. 
The Xerox DocuColor 5750 Digital Color Copier/ 
Printer. It delivers high-quality continuous-tone 
color at a productive 6 ppm for a very affordable 
price. In fact, you can get the DocuColor 5750 
as a connected unit for what you would pay 
for a stand-alone color copier/printer. The 
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Xerox DocuColor 5750 handles transparencies, DocuColor 5750 is only the newest in the Xerox 

■... 1 family of color solutions. The Xerox 

Regal 5790 is a proven workhorse and the 
DocuColor 40 offers consistent, quality 
color at breathtaking speed (40 ppm). 
They all come with Xerox service, qual- 
And no one offers you more certified DocuCoior5750 ity and our Total Satisfaction Guarantee, 
front ends (EFI Fiery, DocuPress, Splash) to To see how we can help, visit our Web site at 

meet your needs. What's more, the affordable www.xerox.com. Or call 1-800-ASK-XEROX, ext.680. 


The 

Document 

Company 

XEROX 
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I t was a very public way to die. Public, that is, to the 
few thousand people on The Well. On March 25, 
1995, Tom Mandel sat down at his computer and wrote: 

It's bad luck to say goodbye before it's time to 
do so and there's no point in embracing death 
before one's time, but I thought maybe I'd sneak 
in a topic, not too maudlin I hope, in which I 
could slowly say goodbye to my friends here, 
curse my enemies one more time <well, not really 
worth the trouble, actually,> and otherwise wave 
a bit at the rest of you until it's just not time 
to do so any more. 

I could start off by thanking you all, individu¬ 
ally and collectively, for a remarkable experi¬ 
ence, this past decade here on the WELL. For bet¬ 
ter and for worse-there were a lot of both-it has 
been the time of my life and especially a great 
comfort during these difficult past six months. 

I'm sad, terribly sad, I cannot tell you how sad 
and griefstriken I am that I cannot stay to play 
and argue with you much longer. It seems almost 
as if I am the one who will be left behind to 
grieve for all of you dying... 

Mandel might have felt he owed a heartfelt goodbye 
to all the people he had wrangled with for nearly a 
decade. Perhaps he wanted to make amends with the 
many who considered him arrogant and obstinate; as 
one of The Well’s most controversial figures, he had 
excited a great deal of scorn as well as admiration. But 
in truth, Tom Mandel was only doing what he had done 
nearly every day, and sometimes several times a day, for 
years: dialing in to a community where he had found 
a home unlike any he had ever known. 

The Well, this communal dwelling, had begun in the 
spring of 1985 as a VAX computer and a rack of modems 
in a ramshackle set of offices in Sausalito, California. 
When Mandel had logged on for the first time that sum¬ 
mer, there were only a few dozen people online with 
him. For a long while The Well was an intimate gather¬ 
ing, a place where nearly everyone held a stake in 
nearly every discussion that arose. It was also a remote, 
hidden place: the larger world was for the most part 
still ignorant of the alchemy that could result from pair¬ 
ing a computer and a modem. But by the time Mandel 
died, 10 years later, The Well had grown into a verita¬ 
ble Saint Mark’s Square, with thousands of postings 
every day on topics ranging from the circumcision of 
newborns to the Gulf War. 

Despite this growth and a conspicuous attempt, at 
least in principle, to be accessible to anyone with a 
modem, in reality The Well attracted a certain group of 
people: baby boomers in their late 30s and early 40s, 
smart and left-leaning without being self-consciously 


PC, mostly male, many with postgraduate degrees. They 
had come of age in the ’60s, and in The Well they found 
something of a club. In the process, The Well became 
one of those cultural phenomena that spring up now 
and again, a salon of creative, thoughtful, and articu¬ 
late participants who are interested in one another’s 
stories in a self-absorbed, cabalistic way. 

Mandel had been one of the most visible members 
of the club, and although he had actually laid eyes on 
only a handful of the other people, this was the place 
he wanted to go to die. 

-- 

istory has already decreed The Well to be synony¬ 
mous with online communication in its best, worst, 
and, above all, most vital forms. Though always small 
in overall numbers, its influence and recognition far 
outweighed any significance that could be measured by 
membership or revenues. The Well created a paradox: 
scruffy, undercapitalized, and armed with a huge 
amount of clout. It would become a harbinger of both 
the excitement and the concerns that would arise on 
the Net over the uses of electronic networks and virtual 
dialogs, free speech, privacy, and anonymity. 

The intense connectedness fostered by The Well’s 
relatively feeble technological base has been admired 
and studied far and wide as a model for the future of 
sophisticated networked systems. At The Microsoft Net¬ 
work, at AOL - with its multimillion-user base - and at 
countless other, smaller network providers, people ana¬ 
lyze The Well hoping to divine the magic formula that 
made it so special, so captivating, so unique. 

In truth, though, as with many great inventions, 

The Well was mostly the product of creative accident. 

It wasn’t carefully designed or planned; it was born of 
a single idea, and then nurtured by a multitude of com¬ 
peting intellectual visions. Perhaps most intriguing, it 
began more as a social experiment than as a business 
proposition. In later years, this resulted in a great deal 
of confusion and conflict over The Well’s goals. Its 
destiny, meanwhile, would come to hinge on the still- 
unanswered question: Can you build a community 
and a business as one and the same? 

It all began over lunch. This particular meal occurred 
one late fall afternoon in 1984 in a restaurant in La 
Jolla, California, during a conference of the Western 
Behavioral Sciences Institute. Larry Brilliant, a physi¬ 
cian whose career had been a mix of good works and 


Katie Hafner (katieh@zilker.net) is technology correspon¬ 
dent for Newsweek and coauthor of Where Wizards Stay 
Up Late: The Origins of the Internet (with Matthew Lyon). 
She would like to thank Jon Coifman, Andrea Perry, 
and Gail Williams for their help with this article. Wired 
thanks Matisse Enzer for the use of his photographs. 



WIRED MAY 1997 


QOQ 









IMAGE: DANIELA SCHMID AND GABOR EKECS 


business ventures, collared Stewart Brand, the leonine 
publisher of Whole Earth fame. Brilliant, a roly-poly 
man who had spent years in India on a campaign to 
eradicate smallpox, had a lot of ideas - and an eye for 
people who could help him realize them. 

The lunchtime pitch to Brand went like this: Brilliant 
had a company in Ann Arbor, Michigan, called Network 
Technologies International, or NETI, which sold com¬ 
puter conferencing systems and had recently capital¬ 
ized itself to the tune of C$8.6 million (US$6.3 million) 
on the Vancouver Stock Exchange. Brilliant believed 
that computer conferencing was an idea whose time 
was coming. He had become convinced of this several 
years earlier, while presiding over an emergency elec¬ 
tronic meeting called to discuss the extraction of a crip¬ 
pled UN helicopter from the Himalayas. But so far, the 
overall response to NETI 
had been tepid. This was a 
technology in search of peo¬ 
ple who could use it and 
help it come to life. Brilliant 
thought he could find that 
ready-made user community 
around Stewart Brand. 

For his part, Brand was 
legendary in many circles 
for his farsightedness and 
his willingness to take risks. 

He was a starter of things, 
an intellectual pied piper 
with a knack for bringing 
together people from across 
a wide swath of disciplines. 

Most famously, in 1968 he 
had produced the Whole 
Earth Catalog , the big black 
paperback that was an inge¬ 
niously eclectic mix of tool 
recommendations, book 
reviews, essays, and illustra¬ 
tions culled from ’60s counterculture. By the time he 
met Brilliant, Brand was presiding over the Whole Earth 
complex, whose flagship publication was the quarterly 
Whole Earth Review. Produced from offices on a Sausalito 
pier, the Review was less a magazine than an intellectual 
community, made up of like-minded liberals in their 30s. 

Technology was familiar territory for Brand. He had 
chronicled the earliest days of personal computers in the 
pages of Rolling Stone , and in 1974 he had published a 
book titled II Cybernetic Frontiers. By 1984, Brand and 
a few others at Whole Earth had already gained some ex¬ 
perience with a conferencing system called EIES (pro¬ 
nounced “eyes”), the Electronic Information Exchange 
System, built in 1976 at the New Jersey Institute of Tech¬ 
nology to test whether such conferencing could enhance 
the effectiveness of scientific research communities. 


But Brilliant had no such grand agenda. His idea was 
just about as simple as it could be: take a group of inter¬ 
esting people, give them the means to stay in continu¬ 
ous communication with one another, stand back, and 
see what happens. NETI would supply the computer 
(at a cost of $150,000) and the software ($100,000), and 
Brand’s Point Foundation, the nonprofit umbrella for 
his ventures, would become half-owner of the enter¬ 
prise. Brand need only supply the people. 

Brand was immediately taken with the idea. He dis¬ 
patched Art Kleiner, a Whole Earth Review editor, to 
Michigan to work out the details of a deal while he 
brainstormed on the concepts. First, this thing needed 
a name. Brand took out a piece of paper and began 
playing with acronyms. Whole Earth, of course, had to 
be at the beginning. He jotted down WEAL , which had 

a nice ring to it, but 
didn’t spell out anything 
obvious. Then he tried 
WEAVE, followed by 
WEE, and a dozen or 
so others. After the list 
was finished, he under¬ 
lined a few of the candi¬ 
dates. One was WELL. It 



Matthew McClure, 

The Well’s first director, 
had a VAX, a half-dozen modems, 
and six phone lines. 


seemed right. A few doo¬ 
dles later he had the full 
name: The Whole Earth 
’Lectronic Link. The play¬ 
ful apostrophe (“always 
worth having in a name,” 
he insisted years later) 
was signature Brand. 

Brand also formed some ideas about what he wanted 
The Well to be. They weren’t entirely in synch with 
Brilliant’s ideas. In fact, even before the VAX was 
installed, The Well was beginning to morph. Brilliant 
wanted to re-create the Whole Earth Catalog in com¬ 
puter-conferenced form - to take every item in the 
catalog, turn it into a topic for online discussion, and 
let people respond to it. Brand wanted The Well to 
appeal not just to the Whole Earth crowd but to a wider 
audience: he wanted hackers, he wanted journalists - 
Brand’s impulse was to offer free Well accounts to 
reporters - and anyone else who might want to chime 
in. Moreover, while he wanted a system that attracted 
and catered to people in the San Francisco Bay area, 
he didn’t want simply to clone one of the dozens of 
local BBSes already running in the region. 
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They dug The Well: 
conceived as a freewheeling forum 
by visionaries Larry Brilliant and Stewart Brand 

The Whole Earth ’Lectronic 
of John Coate and Cliff Figallo (left and far ri 

who realized relationships were the only p 
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At the same time, he had a hunch that, in addition to 
electronic dialog, there should be a strong face-to-face 
element to The Well. (It was while on EIES that Brand 
had learned the value of online confreres having physi¬ 
cal contact - a group of EIES regulars made a point of 
meeting offline as well.) He sensed that the most inter¬ 
esting possibility to arise from knitting electronic dia¬ 
log into the fabric of everyday life would lie not in cham¬ 
pioning either the virtual or the human-contact model 
but rather in finding the place where they overlapped. 
“Brand had an awareness that you had to have that 
sense of the physical environment and the local culture 
and flavor for the community to work,” says John Perry 
Barlow, who joined The Well in 1986. 

But probably the most important of Brand’s early 
convictions for The Well was that people should take 
responsibility for what they said. There would be no 
anonymity; everyone’s real name would be available 
on the system, linked to his or her login. Brand came 
up with a credo that would, through the years, spark 
no end of debate: “You own your own words.” That 
proviso greeted members each time they logged on. 

“I was doing the usual, considering what could go 
wrong,” he recalls. “One thing would be people blam¬ 
ing us for what people said on The Well. And the way 
I figured you get around that was to put the responsi¬ 
bility on the individual.” 

Brand’s first hire was Matthew McClure, as The Well’s 
director. McClure and Brand had known each other 
for years; McClure had been the chief typesetter for 
the Whole Earth Catalog , but had left the Bay area in 
1971 and spent 12 years in rural Tennessee on The 
Farm, Stephen Gaskin’s intentional community - one 
of the few communes that had outlasted the fad. When 
McClure returned in 1984 with little money and few 
job prospects, Brand hired him to be assistant editor 
of the Whole Earth Software Catalog. When The Well 
started, Brand liked the idea of having a Well director 
who had lived on a commune. (Indeed, The Well was to 
become a professional haven for a handful of ex-Farm 
members following McClure’s lead.) 

McClure’s Tennessee years had been spent in a tight- 
knit community that afforded few forms of entertain¬ 
ment besides getting into other people’s heads. But he 
wasn’t just a commune refugee. Like Brand, he had 
attended an elite prep school, then Stanford. Together, 
Brand and McClure chose the French literary salons as 
an intellectual model for The Well. It was to be a collec¬ 
tion of “conferences,” each devoted to a subject likely to 
spark lively conversation. Each conference would spawn 
any number of “topics,” devoted to more specific discus¬ 
sions. And each conference would have a host, someone 
who could act as a latter-day George Sand in guiding, 
shaping, and monitoring discussions. McClure, who 
came from an upper-middle-class family, had observed 
the civility with which people in his parents’ sphere 


treated one another. “A lot of the challenge was figuring 
out what the online equivalent of that was,” he recalls. 

The Well had a few other models to rely on. Of 
course, there was the granddaddy, EIES. And in 1979, 
a conferencing system called Participate was designed 
for The Source, the first commercial online system. 

But those early systems were expensive - as much as 
$25 an hour during peak times. No one had yet tried 
to create a system accessible not just to researchers 
or corporate executives but to anyone who signed up. 
McClure played around with a spreadsheet, trying to 
figure out the absolute minimum The Well could 
charge users and still pay the bills. He and Brand 
decided on a monthly fee of $8, plus $2 an hour, with 
the novel idea of decreasing it over time. 

Here, Brilliant had some stipulations of his own. 
Despite The Well’s salonlike aspects, he wanted it to 
behave like a business. In fact, NETI required that 
McClure and Brand come up with a business plan, 
which they did, its numbers duly predicting revenues 
of $1 million by the third year of operation. But every¬ 
one knew this wasn’t likely to happen - the cheap rates 
as much as made it impossible. Everyone understood 
implicitly that there was a major difference between 
this experiment and other, more businesslike confer¬ 
encing systems: The Well was supposed to be accessi¬ 
ble. The crowning principle, shared by both Brilliant 
and Brand, was to give online discourse the lowest 
possible threshold to entry. 

Yet a contradiction to that credo was embedded in 
The Well’s very anatomy. At the heart of the system was 
a piece of user-unfriendly conferencing software called 
PicoSpan. Almost as much as any human factor, it was 
PicoSpan that would give The Well its personality - at 
once open and unforgiving. Inspired by a program 
called Confer, PicoSpan was written by Marcus Watts, 
a young, libertarian-minded student at the University 
of Michigan who did occasional work for Brilliant’s 
company. 

Systems like Confer and PicoSpan pioneered the 
clothesline model of computer conferencing. Hang out 
a shirt, or in this case a topic within a conference, and 
users would post responses to it one after another, like 
a column of jotted notes hanging down into the grass. 
The beauty of this model was that it mimicked the way 
people actually converse in a group setting. Moreover, 
PicoSpan made it easy to trace the thread of a conver¬ 
sation - you could join at any point and still come up 
to speed quickly, because all the context was right there 
in front of you. And if you wanted to diverge from the 
main stream of the conversation, you could easily start 
a new topic in the conference. 

PicoSpan didn’t simply foster openness but forced it 
on users. The program was designed so that everyone 
who signed up would be invited to write a personal bio 
of any length to reside permanently on the system. 
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Another feature, known - somewhat illogically - as 
“scribbling,” allowed participants to delete their words 
after the fact. But the scribbled posting would appear 
as a new blank posting to everyone else in the confer¬ 
ence. In other words, you couldn’t erase your words 
without others knowing about it. PicoSpan revealed 
not just thoughts, but second thoughts. Also, postings 
didn’t expire - that is, they didn’t self-destruct automat¬ 
ically after a certain amount of time, as they did, say, 
on other emerging commercial services or on Usenet 
newsgroups. 

For all its emphasis on openness, PicoSpan wasn’t 
easy to use - a fact that made for a kind of hazing. 
Technical tyros viewed it as something to conquer. It 
demanded at least a rudimentary knowledge of Unix 
arcana, and, of course, everything was in text. By 1985, 
the Macintosh had been on the market for more than 
a year, and graphical interfaces were just beginning to 
catch on, but PicoSpan was to remain immovably com¬ 
mand-based. When Steve Jobs visited his friend Larry 
Brilliant in Ann Arbor soon after The Well began, Bril¬ 
liant proudly showed off PicoSpan to the young entre¬ 
preneur. Jobs told Brilliant it was the ugliest interface 
he had ever seen. 

"} > “)( > “ 0 / > ~) 

he Well went online in March 1985, from a space 
carved out of Whole Earth’s dilapidated offices, 
nestled among the houseboats off Sausalito’s piers. 

A technician from NETI arrived, set up the system’s 
password file, installed PicoSpan from tape, and 
showed McClure how to set up a conference. McClure 
christened the first one “General.” “Have a good time,” 
the technician said as he left. “Let us know how it 
works out.” And there it sat - the VAX, a half-dozen 
modems, and six phone lines. 

McClure shared an office with someone from the 
Whole Earth Software Catalog. His computer, a Com¬ 
paq, sat on a piece of white plywood board; he cadged 
a stenographer’s chair from the Whole Earth office. 

It was high tech in the middle of funk, and funk wasn’t 
the ideal setting in which to launch a cutting-edge 
enterprise. The building had no insulation to speak of, 
and the roof leaked. In the summer the office was an 
inferno, and in the winter the temperature indoors 
dipped into the 50s. The computer room, a modified 
closet, was just big enough for the disk drive and CPU 
cabinets. A window-mounted air conditioner - the 
largest unit Sears sold - cooled the VAX. 

For the first few weeks, The Well’s users consisted 
of McClure, Brand, a handful of people from Whole 
Earth - such as Kevin Kelly, then editor of Whole Earth 
Review and now executive editor of Wired - and a few 
from NETI who were helping to seed it. Conversations 
in the one General conference focused on The Well - 


what it should be, how it should be structured, what 
other conferences it should sponsor, and how it should 
grow. 

On April 1, The Well opened its doors to the wider 
public, with little advertising beyond a squib written 
by Brand that appeared in Whole Earth Review. The 
response was gradual but steady. More conferences 
emerged. McClure started and hosted Pub, a hangout 
devoted to badinage rather than any particular subject 
matter. Word continued to fan out from the Whole 
Earth quarter, and that summer and fall a few hundred 
people signed up. 

To be on The Well in 1985 was, even in the techni¬ 
cally hip Bay area, to be that rare person for whom a 
modem was just another tool. Owning one that trans¬ 
mitted data at 1,200 bits per second put you on the cut¬ 
ting edge. The Macintosh had 128K of memory and no 
hard drive. Most personal computers were DOS-based. 
MCI’s email service, MCI Mail, had recently come on 
the market, but it had nothing to do with bringing peo¬ 
ple together in groups. The university-centered Arpanet 
was a closed society whose members had little aware¬ 
ness of what a few people in Sausalito were doing. 
Moreover, Arpanet - and the Internet that was quickly 
supplanting it - was an experiment in the technical 
problems of computer networking itself. Studying the 
cultural effects of bringing people together online 
wasn’t on ARPA’s agenda. Small BBSes were around, 
but they had about them the whiff of a lonely nerd’s 
hangout. Although The Well had no shortage of shy 
Unix hackers, something about it felt different. 

“The kind of ecology that we wanted to build on 
The Well was intelligent people with diverse interests 
who were sufficiently outgoing and extroverted that 
they would be naturals in the medium,” McClure recalls. 
“I don’t think we had an a priori knowledge of exactly 
what it was going to turn out to be, but we had a pretty 
good idea about what its potential was and how to 
manipulate it into realizing that potential. And a lot 
of that manipulation was by staying the hell out of the 
way at the right time. The Well didn’t just evolve, it 
evolved because we designed it to evolve.” 

Members were encouraged to submit ideas for con¬ 
ferences of their own; if McClure liked the idea, a 
conference was born. Joe Troise, a Whole Earth writer 
with expertise in European cars, started an automo¬ 
tive conference. Someone else started a gardening 
conference. PicoSpan also supported private confer¬ 
ences, which were invitation-only and unlisted. The 
notion was that if you wanted to start a business, you 
might invite a few partners to join you in a private 
conference, or if you were planning a surprise party, 
you might want to set up a private conference 
temporarily. 

David Hawkins, a lay minister living in San Francisco, 
logged on for the first time one day in late August 1985, 
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using the login (dhawk). A few hours later Tom Man- 
del, a futurist at the Menlo Park-based consulting orga¬ 
nization SRI who was recovering from back surgery, 
signed up, too. Soon after joining, Dhawk told McClure 
that he’d like to host a conference on sexuality. McClure 
was wary of the idea, but Dhawk assured him the con¬ 
ference would be conducted with great decorum. He 
opened it with six topics. Things stayed slow until 
someone started Topic 7, called “Is the Sexual Revolu¬ 
tion Dead?” which generated more than 100 responses 
in a week. 

Mandel started a conference called Future. His job at 
SRI involved helping corporations with scenario plan¬ 
ning, but his interest in futurology extended far beyond 
the utilitarian role he was able to play at work. The 
Future conference allowed 
him to puzzle through big¬ 
ger questions, such as the 
future of socialism, the 
future of California, and 
fin de siecle ponderings. 

It was an instant hit. 

As word spread about 
the quality of conversation 
taking place on The Well, 
more people arrived. Hack¬ 
ers, among others, began 
their own Macintosh and 
Telecom conferences. 

McClure, whose passion 
was Unix, started a Unix 
conference. The VAX itself, 
as a Unix machine, was an 
immediate draw to local 
hackers, many of whom 
just wanted to go in and 
play. For a long time 
McClure defended their 
right to do that, even when j 
they slowed things down 
for others. In their day jobs, these same people may 
have been billing strangers $60 an hour for technical 
advice, but they were happy to help people on The Well 
for free. And occasionally the tinkerings of the hackers 
benefited The Well, as when Andy Beals wrote the Send 
command, which went a step beyond the standard 
electronic mail already offered. With Send, a message 
popped up on the recipient’s screen within seconds, 
as long as he or she was logged on. It made messaging 
even more instantaneous on The Well. Now there were 
three levels of communication: PicoSpan conferencing, 
email, and Send. 

It took a particular type of person to feel at ease with 
the medium. Facility with language helped. Fast typists 
had an edge. And there was an art to posting. The best 
posts were neither long-winded nor so brief as to be 


cryptic. One of McClure’s guidelines was to keep posts 
to 22 lines, or no more than a screenful. “I figured that 
it was rude to make people pay to read unnecessary 
verbiage,” he recalls. “There are very few ideas that you 
can’t get across in a screenful of information. And if 
you can’t, well then you’re not really trying very hard.” 
It was not unlike writing office memos, or postcards. 
“Either you had that kind of instinct or you didn’t,” says 
Jon Carroll, a San Francisco newspaper columnist who 
did. And for every post to a lively discussion, there were 
probably half a dozen other related email discussions 
swirling around it. 

A large part of the attraction was that The Well 
offered the freedom of projecting whatever personality 
you wished, along with the intriguing possibility of 

highlighting subtle 
variations of your char¬ 
acter. Users adhered 
to Brand’s true-names 
rule, but at the same 
time most people cre¬ 
ated an electronic per¬ 
sona that was, to use 



David Hawkins, who became 
The Well’s sysop, 
mplates a community in a box 
the Sequent computer. 


MIT sociologist Sherry 
Turkle’s term, “coexten¬ 
sive” with their physi¬ 
cally embodied one. 

It was in McClure’s 
Pub conference that 
people first began play¬ 
ing with their pseudo¬ 
nyms, or “pseuds,” 
which were descriptions 
of users. While the login, which appeared in parenthe¬ 
ses, was unalterable, the pseud that preceded it could 
be changed at whim - and some people changed them 
constantly. 

Pub was where people started having real fun: 

Wavy Gumbo Ya (dooley) Tue Dan 7 '86 

Oh god!. . . I must be coming on. . .all my pix¬ 
els have eyes and my Hercules Card is squeezing 
GKS primitives out all over my non-selectric key¬ 
board and my sweaty hands. hands 

(they've never looked like this) (I can see 
right through them to the goupy geometries melt¬ 
ing on my keyboard) <-S-P-L-A-A-T-T- 

|~!15W01 Oh no! (fear pierced him) is this unix- 
land? Where no halcyon, DOSile breezes blow? 
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Where all beer tastes like Henry's? 
{{{{{{{{{{{{{{{{{{bum trip}}}}}}}}}}}}}}}}}}}}}}}} 
So, what the hell. . . pass the nitrous tra la 
set the controls for the heart of the sun ya a a 

a a a a.and give me clouseau. . 

. ~@ A 0!OW501 STACK OVERLOAD 

Albert Hoffman (hlr) Tue Dan 7 '86 

That's what I call getting out your ya-ya. OHMY- 
GOD DELETE DELETE BLEEP BLEEP - NOBODY TOLD ME I 
COULD END UP IN NON-VON-LAND! 

Sammy from Sandoz (hlr) Wed Dan 8 '86 

Hey, gang: Ever notice that everything is con¬ 
nected to everything else? Or did somebody gum up 
my neurotransmitter binding sites again? This is 
the planet Altair of the beta-carboline galaxy, 
no? 

Peg Leg (mmc) Wed Dan 8 '86 

Yeah, Sammy, it's all connected. Hard-wired. 

Or just wired, depending on what part of the 
hallucinogen/speed continuum you're on. 'Course, 
that doesn't mean nobody's messed with your neu¬ 
rotransmitters, 'cause that's half the fun, see¬ 
ing how the drugs interact with the people and 
the gum and the neurons and ... a-h-h-h-h-h-h ... 
the SYNAPSES! Or is that some kind of metasynap- 
tic variable? 

The Bus Driver (mandel) Wed Dan 8 '86 

So, what happen's. Peg Leg, if I eat this Shell 
Cube? 

Peg Leg (mmc) Wed Dan 8 '86 

Well, Mr. Driver, it's one of those things ... 
ingestible substance with unpredictable side 
effects depending on the personality of the 
ingestee. For you, I think it'd probably make the 
road a bit wobbly for a while, undulating, 
don'tcha know. And chances are you won't sleep 
for a few days, but other than that you'll proba¬ 
bly enjoy it. Not near as bad as the hell cube 
next to it. 

The Bus Driver (mandel) Wed Dan 8 '86 

Please, Peg Leg, call me Bus; there's no need to 
be so formal... Your prescription reminds me 
of the time when I was driving down Kalakaua 
Avenue in Waikiki having a fine old time absorb¬ 
ing some Orange Sunshine in the intertices of 
what was left of my brain. I came to this red 
light, stopped, waited, but when the light turned 
green, the damn road got uppity and split into 9 
different branches. Not only that...it split into 
9 vertically arrayed branches. Naturally, I man¬ 


aged to take the right one, and that's how I fig¬ 
ured out that I'd passed my test as a Bus Driver. 

Howard Rheingold, a Bay area writer who is now 
proprietor of the online site Electric Minds, lurked for 
a while at first. "One of my earliest shocking experi¬ 
ences on The Well was to find that people in the Whole 
Earth conference were discussing a book I had written. 
One person offered a negative opinion, and I immedi¬ 
ately got the idea that The Well consisted of this tight 
little cabal of Whole Earth types.” Then Rheingold made 
his first post - a description of tarantula sex, to the 
Sexuality conference. The response was enthusiastic. 

He was hooked. He started a conference called Mind, 
a spin-off of his writings on how the mind works. "The 
Well took over my life,” he says. "It’s this territory where 
you know your behavior is somehow obsessive and 
taboo in the Protestant sense, that you should be work¬ 
ing, that there’s something sick and dehumanized about 
spending time doing this, but you also know that it’s 
sociable, and you’re doing it together. That was the 
unholy attraction of it.” 

For one thing, The Well established its own rhythm. 
Soon enough, you could predict who might be on when. 
Just logging on at 4 a.m. to see who else wasn’t getting 
any sleep could be a comfort. Of course, everyone knew 
that <smiles> and <hugs> weren’t going to replace the 
real thing. At the same time, as Well member Tom Por- 
tante once put it, "talking with people you might or 
might not consider befriending in any other context 
was its own seduction.” You couldn’t see what anyone 
else was wearing or hear what their voices sounded 
like, but in a way, absent those trappings, the isolated 
prose revealed something still more intimate. 

For a lot of people, five or six hours a day online 
was as good as their social life got. If the wired world 
was a response to the breakdown of physical com¬ 
munity, then this wasn’t such a bad place to be. And 
some people were turning to The Well precisely because 
they could avoid real-life encounters that way. These 
people, who might be too timid to strike up a conver¬ 
sation with a bank teller, became animated and voluble 
online. "A lot of people didn’t know what they were 
looking for until they found it on The Well,” observes 
Cliff Figallo, another alumnus of The Farm, who built 
the original computer closet for the VAX and became 
user 19, with the login (fig). Fig, who began as The 
Well’s comptroller, was shy by nature and afraid at 
first of typing something that might be criticized or 
laughed at or, worse, ignored. "When you post some¬ 
thing it’s like standing up at a public meeting for the 
first time,” Fig says. But he discovered that his exper¬ 
ience mirrored that of others: "When people made 
a good connection, they found that they could follow 
up on it easily and get s.ome momentum going, get 
deeper, get loose.” 
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Ramon Sender Barayon, a San Francisco writer and 
musician and the son of a well-known Spanish novelist, 
had been on EIES but found it a bit too intellectual. 
“When I logged on to The Well for the first time, I did 
a lot of cussing and muttering because of PicoSpan,” 
Barayon recalls. “But then I felt the energies on The 
Well. It reminded me of the Open Land communes Fd 
been to in the 1960s. The tribal need is one our culture 
doesn’t recognize; capitalism wants each of us to live 
in our own little cubicle, consuming as much as pos¬ 
sible. The Well took that need and said, ‘Hey, let’s see 
what happens if we become a disembodied tribe.’” 

Patrizia DiLucchio learned about The Well from a 
magazine article while she was spending her days in 
front of a computer, working on her master’s in public 
health. Years later, she post¬ 
ed her first impressions: 

I fell in love. Instant¬ 
ly, effortlessly, irre¬ 
trievably. With the 
WELL. So _here's_ where 
all the brilliant people 
have been hiding out, I 
marveled. Because all my 
life, I'd felt like a 
misfit. While other peo¬ 
ple talked about sports 
and mileage and the 
adventures of their 
favorite sit com charac¬ 
ters, I longed to talk 
about books and ideas. 

I mean I could talk oth- 
er-people-ese with the 
best of them (I'm good 
at dialects) but I 
longed for people whom I 
didn't have to trans¬ 
late, with whom I could 
speak my own language. The WELL abounded with 
these people. Although it never quite dawned on 
me at this stage that they _were_ people. More 
like penumbra. 

Fre-Forrest Gump aphorisms and shorthand snip¬ 
pets floated around The Well by the hundreds: “There 
are no mistakes, only lessons.” “ ‘There’ is no better 
than ‘here.’” “Plate o’ shrimp” - meaning an eerie coin¬ 
cidence. AIDS or carpal tunnel syndrome or the Iran- 
contra scandal - whatever your interest was, there was 
perhaps no better place on earth than The Well for see¬ 
ing what other people had to say about it. Maybe the 
debates did grow quarrelsome or repetitive, but at least 
you were guaranteed to see every possible point made, 
every conceivable solecism pointed out. 


On The Well, there were no filters - how could 
there be when PicoSpan’s assumption was that every¬ 
one should be heard? The parallel assumption was 
that Well users would be level-headed modem owners 
- a rather loose parameter, to be sure, but one that 
was meant to promote a certain level of reasonable 
discourse. And for about a year, it did. But in 1986, 
with membership at around 500, the first disruptive 
element arrived: a new user named Mark Ethan Smith, 
whose login was (grandma). Initially, Smith seemed 
another articulate, thoughtful poster, whose contribu¬ 
tions to Jokes and Pub and to Rheingold’s Mind con¬ 
ference were written with an edge and wry wit. The 
newcomer also proved to be an unusually prolific 
poster: Smith’s Commodore 64 could generate 10,000 

words a day with no 
apparent effort. But 
before long, some 
unsettling patterns 
started to emerge. 
Smith, convinced that 



Tom Mandel, a continuous 
nee online, personified the 
Well community’s 
whip-smart provocateur. 


the male sex lay at the 
root of civilization’s 
woes, thrummed on 
the themes of dead¬ 
beat dads, bigamists, 
exploitive male bosses, 
pimps, and rapists - 
and advocated the 
establishment of a 
women’s free state. 
Rheingold recalls 
Smith’s obsession with 
Lise Meitner, the Austrian nuclear physicist who had, 
Smith maintained, actually discovered nuclear fission 
while her contemporary Otto Hahn got the Nobel Prize 
for it. And Smith did not take kindly to anyone who 
disputed these matters. 

As it turned out, Mark Ethan Smith was a woman - 
a middle-aged Berkeley resident who lived in near 
poverty and resented what she saw as her exploitation 
by rich male hippies. She was open with others on 
The Well about the fact that she was a woman, but 
apparently she was taken with the identity-shifting, 
role-playing possibilities the medium allowed; she pre¬ 
ferred to be referred to as a man and lashed out at 
those who did not comply with the request. 

One of the people Smith had it in for most was Tom 
Mandel. Smith pegged Mandel as a classic oppressor 
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and inveighed against him at every turn, while for his 
part, Mandel took pleasure in taunting her. Typically, 
another Well member would begin by defending her to 
Mandel and end up becoming yet another target of her 
attacks. She became known for her multihundred-line 
flames. In his effort to help, Howard Rheingold even 
went so far as to invite Smith to his house and intro¬ 
duce her to his family. (He recalls that, with graying 
hair shorn to a buzz cut, “she looked like a little old 
Jewish grandmother in male drag”) But when Rhein¬ 
gold posted something that transgressed a tenet of the 
Mark Ethan Smith theology, he too started getting 
flames in his mailbox. 

Dhawk, who had encountered Mark Ethan Smith 
before, on other bulletin board systems around the Bay 
area, told McClure that she 
was trouble and should be 
thrown off. McClure’s 
response fixed in place The 
Well’s threshold of tolerance 
for years to come: he told 
Dhawk he believed Smith 
should be allowed to stay; 
he could work with her. 

The Well was “a feast for the mind 
and the soul/’ says Maria Syndicus, 

login (nana), whose tempestuous 
relationship with Mandel became 
a cause celebre. 

If anyone could have got 
through to Smith, it surely 
would have been McClure, 
who had seen about 15,000 
random visitors a year 
come through the Gate¬ 
house, the initial stopping 
point for anyone who ven¬ 
tured onto The Farm’s 1,750-acre property in Lewis 
County, the poorest part of rural Tennessee. Stephen 
Gaskin and 300 San Francisco hippies had started 
the commune in 1971 believing they were creating a 
lifestyle that would revolutionize the world. They gave 
up their worldly possessions. They lived off the land. 
There were no rules on The Farm, there were only 
agreements. Jobs were held tenuously. By far the high¬ 
est cause for Gaskin’s followers was to be spiritual and, 
in addition to living together harmoniously, to do good 
work for the world beyond The Farm’s boundaries. 
Passers-through had included escaped prisoners seek¬ 
ing refuge, people on bad trips, assorted lost souls with 
any of a variety of psychopathologies. To embrace stran¬ 
gers and see their problems through to resolution was 
McClure’s specialty. 


Beyond that, McClure believed Mark Ethan Smith 
was an interesting problem to observe within The Well’s 
grand experiment. Smith was masterful at reading the 
system and manipulating it. McClure called her a vibes 
magician. “We were building a little culture here, and 
somebody came in and saw how it worked and just 
played it like an instrument,” he recalls. “Just because 
she was obnoxious and had strange ideas didn’t mean 
that she shouldn’t get to play.” 

There was another consideration as well: Smith 
was a huge provider of food for thought and was com¬ 
pletely, if predictably, outrageous. The more lively the 
discussion, the more people stayed logged on. Her out¬ 
bursts were, in short, good for business. 

By the summer of 1986, The Well was increasingly 

suffering from techno¬ 
logical stress that could 
be addressed only by 
a cash infusion. The 
choice of the VAX had 
probably been Stewart 
Brand’s biggest mis¬ 
take. In theory, it could 
support 40 simultane¬ 
ous calls, but once 
eight or so people 
logged on at the same 
time, traffic barely 
inched along. Post 
something to the sys¬ 
tem and you might not 
see it appear for a good 
two or three minutes. 
But a new computer 
was out of the question 
- The Well was now 
officially losing money. 
Not tens of thousands, 
but thousands. Brand 
had removed himself 
from the picture; he was writing a book on the MIT 
Media Lab and running a series of small conferences 
on organizational learning for Royal/Dutch Shell Group, 
AT&T, and Volvo. In Ann Arbor, NETI’s accountants and 
board members were suggesting to Larry Brilliant that 
he write off what had become a nearly $400,000 invest¬ 
ment in The Well. Brilliant recalls a board meeting at 
which “most of the financial types said, 'We’ve got some 
serious partnerships, with AT&T, GE, and Arthur Ander¬ 
sen. And then this bunch of hippies in San Francisco. 
We should dump the hippies.’” 

Feeling the pressure, McClure recruited John Coate, 
yet another returnee from The Farm, to help shore up 
The Well’s business side. Coate, who came from an old- 
line San Francisco family, was one of the most affable 
people McClure had ever met, and by hiring him for 
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the newly created position of Well marketing director 
(at $10 an hour), McClure hoped to lure more sub¬ 
scribers. Unfortunately, Coate didn’t know the first 
thing about marketing or computers. What he did 
know, and care passionately about, was community¬ 
building on the model of The Farm, which he had 
joined at age 19 and stayed with for 12 years. 

Within a few months of Coate’s arrival, McClure left 
to work at a computer programming company. Cliff 
Figallo was tapped to replace him, and it fell to Fig 
and Coate - who used the login (tex), so nicknamed 
by friends because he was tall and slow-talking - to 
cope with the controversy surrounding Smith. It was 
growing more heated, in part because Smith had taken 
to calling Well members at home to complain about 
the way she was being treated. Other members were 
saying that she was destroying their community. 

Recalls Fig: “We looked at each other and said, They’re 
calling it a community. Wow.’” Tex now sat for hours 
at a time with the telephone receiver pressed to his 
ear, just letting Smith vent offline. Like McClure, Tex 
thought his time on The Farm would prove useful here. 
“We had no TV on The Farm, just kerosene lamps,” he 
says. “It was just us and our hard work and our kind of 
vision and ideals and propensity for picking around in 
each other’s psyches. We spent extraordinary amounts 
of time just yakking with strangers we were putting 
up.” But they found that The Well environment was 
somehow more impervious to their efforts; it seemed 
that Smith could not be contained or appeased. Finally, 
in October 1986, Fig told Smith he was suspending 
her account indefinitely. (She soon turned up on Use¬ 
net, referring to Tex, Fig, and Mandel as “Nazi penis 
worshipers.”) 

In time, there were other altercations and other peo¬ 
ple who left, usually of their own volition and always 
very publicly. But invariably - and this was one of the 
defining characteristics of The Well - it didn’t take long 
before they were back. Smith’s account, however, was 
taken away for good - she was the first person on The 
Well to be so expelled. Though she never returned, she 
left a lasting mark. Years later, Mandel maintained that 
if there was indeed some sort of Well community, two 
things had helped create it, and the first of these was 
the group encounter with Mark Ethan Smith. 

“One by one, each of us early conference hosts and 
more visible posters would come to get mugged by 
good old MES,” Mandel recalled, “and we used to call 
each other and giggle and cry and scream about it. 
Sharing advice about how to deal with this Major 
Cyberthreat to Sanity - or so she seemed at the time - 
did drive a lot of us to talk on the phone and exchange 
mail and figure out what the fuck to do.” 

The second cohering factor was The Well office par¬ 
ties, inaugurated in September 1986, when Well regular 
Maria Syndicus and a few others decided to have a 


party for Fig and Tex one Friday afternoon at the 
Sausalito offices. It was the first time most members 
had met in the flesh, and pretty much everyone later 
observed that the shapely personalities projected elec¬ 
tronically bore scant resemblance to the people who 
showed up. By and large, they were what Brand once 
described as “a portly keyboarding group,” perhaps not 
completely at peace with their bodies, or themselves, 
or each other. In fact, some headed straight to a com¬ 
puter and logged on. 

Yet soon the parties were a monthly tradition. As 
Brand had predicted, something happened when peo¬ 
ple met each other in physical space, something that 
both fed off and intensified their closeness online. The 
Well defied current notions about virtual community 
in that it wasn’t one - entirely. In fact, the community 
probably wouldn’t have thrived solely in virtual space. 
Problems that arose online got worked out offline, and 
vice versa. The login prompt was the membrane through 
which people passed back and forth. Early on, it was 
possible to log on to The Well from outside the Bay 
area, using commercial packet-switching systems - but 
some people found that the distance was a handicap. 
Jon Lebkowsky, who logged on from Austin, Texas, said 
he felt his posts were more or less ignored until he 
went out of his way to travel to the Bay area for a Well 
party. It was the fact of face-to-face contact, not so 
much the quality of it, that made the difference. 

But the real magic happened when people wandered 
outside their usual haunts - when the technical people 
wandered into the cultural conferences and the literary 
people became regulars in the Macintosh and Unix 
and Telecom conferences. The Well parlance for this 
was to “go over the wall.” And at no time did more peo¬ 
ple go over the wall than after the Deadheads arrived 
in the spring of 1986. Recalls David Gans, a local 
author and musician: “I came to The Well with Mary 
Eisenhart and Bennett Falk to start an online commu¬ 
nity for Deadheads. The GD conference took off like 
gangbusters.” 

Every week, Gans went on his radio show, the 
Deadhead Hour on San Francisco’s KFOG, and said, 

“If you want to interact with other Deadheads, join 
The Well. You don’t have to be a computer person, just 
a person with a computer.” Soon their conference was 
the busiest on The Well and the biggest revenue pro¬ 
ducer; in fact, by 1987, it was responsible for between 
one-third and one-half of all Well activity. Traffic 
spiked with news of a Dead concert on its way to the 
Bay area, or of a turn in the unpredictable state of 
Jerry Garcia’s health. 

Fig, who recalls the windfall as “the first instance of 
people going out and getting computers and modems 
just to get on The Well,” soon discovered that all Dead¬ 
heads weren’t necessarily itinerant flower children 
floating around the entrances of Grateful Dead concerts. 
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They were also professionals from Silicon Valley earn¬ 
ing upward of $60,000 a year - members who, over 
time, would be “assimilated” into the larger culture of 
The Well. And they weren’t necessarily locals. Although 
long distance Well Beings - as Well users often referred 
to themselves - were a distinct minority, they were often 
prolific posters, especially the Deadheads. One long dis¬ 
tance Deadhead was Bernie Bildman, an oral surgeon 
who lived in Birmingham, Alabama: 

Bernie Bildman (bernbb) Fri, Dun 5 , '87 

Dust removed 4 complete bony impacted wisdom 
teeth, began at the opening refrain of "Scarlet 
Begonias" from 3/1/87. The last suture was 
placed when Derry began the first 'Long distance 
runner..' from 'Fire on the Mountain.' Ta Da!! 


Dan Rubin (djr) 

Fri, Dun 5, '87 

Bernie, if you benchmark 
your procedures to par¬ 
ticular Dead songs, you 
should let your patients 


Maurice Weitman, who posted 
a blow-by-blow account 
of finding his birth mother, 

later became Well manager. 


bring their own tapes. 
I'd hate to be in your 
chair for a Dark Star 
procedure based on 
Live Dead and have 
you pop in a tape of 
the '84 Greek version, 
scrambling like hell to 
finish before it's over. 


David Gans (maddog) Fri, Dun 5 , '87 

Imagine a "Friend of the Devil" root canal, 1970 
or 1987. 

Bernie Bildman (bernbb) Sat, Dun 6, '87 

Great idea you've given me, maddog. I've decided 
to 'sell' my oral surgery not only by type of 
procedure, but also by GD song title. Each pro¬ 
cedure will have a Dead song associated with it, 
the song should of course be 'related' to the 
kind of surgery it is, and the time of procedure 
must fall in a general way, within the time 
frame I need to 'perform' the job. A Playing in 
the Band extraction would of course be more 
expensive than Around and Around one. Dancing is 



allowed by both patient and oral surgeon, that is 
if the poor fellow can get out of the chair in 
the middle of his Valium sedation! 

The popularity of the Grateful Dead conference 
helped give The Well a financial boost. By December 
1987, with a user base that had grown to 2,000, it had 
turned a small profit. Fig wrote to the board of direc¬ 
tors that he was convinced “a system based almost 
completely on mutual random interaction can sustain 
itself.” 

Being director of The Well was, Fig once said, a bit 
like being the justice of the peace or the town consta¬ 
ble. Such was the way Fig and Tex, whose job as mar¬ 
keting director had expanded to include conferencing 
management duties, conducted themselves. They made 

a sharp pair. If a discus¬ 
sion got ugly, they were 
able to turn things around 
by cajoling and persuad¬ 
ing. Every six months 
or so a full-blown crisis 
would occur - over poli¬ 
tics, an objectionable post¬ 
ing, or someone’s hurt 
feelings. They would help 
resolve the crisis, and life 
would go on, often better 
than before. It seemed a 
necessary force of nature, 
like a periodic brushfire 
that works its destruction 
to seed nutrients into the 
soil. Some users sniffed 
at Fig and Tex, calling 
them “process queens,” 
but even those people 
respected the pair’s com¬ 
mitment to the cause. 
(Observes one Well user: 
“A society is judged by how it treats its dissidents, and 
The Well treated its dissidents very well.”) 

The Well had an uncanny knack for provoking argu¬ 
ments. The dynamic was sometimes frenetic, always 
reactive. People who started out attacking an idea often 
ended up attacking each other; even its least confron¬ 
tational posters often found themselves snared into 
a heated debate. At these moments, The Well was a 
Roman circus gone overboard. Quiet spectators who 
came to watch armor-clad gladiators such as Tom 
Mandel pound opponents to a virtual pulp would sud¬ 
denly find themselves pulled into the fray. Rhetoricians 
might square off in displays of grandiloquence, but 
a good deal of the time all the well-crafted satire, back- 
stabbing witticisms, and literary fireworks served little 
purpose other than to incite still more verbiage and 
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draw more people in. 

“We spent a lot of days during those years wondering 
why we were putting our heads through this wringer, 
why we should care what these people think, why we 
should be involved in this weeklong debate,” recalls Tex, 
who as conferencing manager was there all day long, 
every single day. “But the experience was invigorating 
even when it was exasperating. Since there wasn’t any¬ 
one but us and there wasn’t any real money and nobody 
cared anyway except for us - the users and the staff - 
I really didn’t spend much time thinking about any 
alternatives besides making The Well be the best thing 
it could be. That was my nonstop attitude for a solid 
five years.” 

Recalls Fig: “We were conditioned to respond to 
the Community Imperative - the need to build and 
maintain relationships between people and to preserve 
the structure that supported those relationships. I also 
became aware, largely through Tex’s dogged insistence, 
that those relationships were the only ‘product’ we had 
to sell. It became our thing; a living, breathing collabo¬ 
ration that Tex and I could recognize as having real 
community characteristics. We knew we were making 
history on some level.” 

Fig and Tex came to be known as a composite phe¬ 
nomenon, “figtex,” and this phenomenon inspired some 
of the greatest acts of community on The Well. When 
Phil Catalfo’s 7-year-old son Gabe was diagnosed with 
acute lymphocytic leukemia, members sat vigil with 
(philcat) and posted reams of support. When Isaac, a 
much-loved teenager, couldn’t afford to attend the pri¬ 
vate school of his choice, people chipped in to help his 
mother come up with tuition. When Mike Godwin, an 
outspoken member who was not universally liked, lost 
his worldly possessions in a moving-van fire, friends 
and foes sent him books from their own libraries to 
replace his lost volumes. It began to dawn on people 
that this was the sort of thing that happened in a small 
town. The response to need in this community, at once 
inseparable and separated by worlds, became extraor¬ 
dinary. When one member developed a liver disorder 
in New Delhi and fell into a coma, a group was orga¬ 
nized, within days, to line up the blood-filtering equip¬ 
ment needed to save her life, then to have her flown 
back to a hospital in the US. One Well Being described 
this as “love in action.” In the process, some people in 
the Spirituality conference invented “beams” - good 
vibes, essentially, or, as one person put it, healing 
prayer sent by request. Beams weren’t a substitute for 
other therapies, but an augmentation, a way to ask for 
comfort without having to use the word prayer. The 
more cynical Well members dismissed beams as a New 
Agey concoction, but a lot of people believed in the 
effectiveness of beams the way they believed in the 
effectiveness of Tylenol. 

The Well community was at its supportive best when, 


one day, a member named Maurice Weitman found his 
biological mother. 

Maurice Weitman (mo) 

Some news from North Berkeley... after over 
twelve years of searching, and almost forty years 
of wondering, I've located the woman who gave 
birth to me and then relinquished me for adop¬ 
tion. Early this evening, I found her name in the 
Riverside, CA phone book. She's 69 years old. 
She's my mother. Even though I just learned her 
name about two years ago, I've always carried a 
mental image of her. I'm in a bit of a daze - 
rushing and reeling. The next step, one that I've 
thought of for many years, is to call her and, 
as gently as possible, tell her who I am. This 
is one of the most amazing moments in my life. 
I've felt every possible feeling and visualized 
every possible outcome over the years, and I'm 
now within hours and ten taps on a phone of hear¬ 
ing her voice for the first time in forty-four 
years. It might be an interesting Mother's Day. 

Or maybe not. 

Warren Sirota (warren) 

Good luck, Maurice. I've got my fingers crossed 
and my breath baited (maybe that's why it smells 
like fish...) 

Ten little taps! 

Michael Zentner (mz) 

go for it mo ! Yes, yes, yes! Make that call! 

I'll be happy to come over and hold the handset 
for you if you need both hands to dial. 

Many blessings, bud<aroo. Have no expectations, 
and abundant expectancy. 

Howard Rheingold (hlr) 

Mo got through to the person he has been trying 
to reach. They agreed to talk at 1:00. So direct 
your good thoughts to Mo at that time. And if you 
want to join the Wellbeam, read the intro 
(response 0) to item 228 in the mind conference. 

Maurice Weitman (mo) 

Yeah, I spoke with her for a minute or so. Didn't 
mention anything about adoption or mothers, just 
that I had something personal to talk with her 
about and is this a good time. She said her 
daughter was going to be calling between 11 and 1 
and she wanted to keep the line clear until then. 
She asked me to call back at 1. She sounded real¬ 
ly sweet and friendly and clear. I have a sis¬ 
ter!!! Yikes. I'll be back here in a few hours. 
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Thanks for your support. 

david gans (maddog) 

My thoughts are with you. 

Uohn Coate (tex) 

Mine too. 

Detboy (mandel) 

Best wishes. Mo. 

Mary Eisenhart (marye) 

From me too. 

Ramon Sender Barayon (rabar) 

Yayyy mo! Something wonderful's going to happen! 

Jetboy (mandel) 

Something wonderful's going to happen! 

Hmmm...has HAL just taken over the VAX750? That 
was a very familiar line. 

%-) 

Kathleen Creighton (casey) 

Best wishes-what a great day! 

Hank Roberts (hank) 

God Bless. 

May the love folks here feel for you be redoubled 
many times over. 

Maurice Weitman (mo) 

Thanks, gang. As of ten minutes ago, there was 
still no answer. I'm trying every fifteen min¬ 
utes. I'll let you know as soon as I connect. 

Maurice Weitman (mo) 

So she said "Oh my god, I died and went to 
heaven." And then it got better. You can't imag¬ 
ine how happy I am. She hadn't told her husband 
about me, so she couldn't talk very much. We 
spoke for about twenty minutes (I've recorded the 
conversation) and she said all the things I'd 
hoped she would. And more than I'd dare hope for. 
She said that she'll work out telling her husband 
as soon as she figures out how. She sounds won¬ 
derful. She said she takes really good care of 
herself, so we'll be together for a long time. 

She asked if my parents were still alive, I told 
her they're both dead and she said "Don't worry, 
you're gonna have more family than you'll know 
what to do with..." and "you're gonna be 
loooovvved!!!" She said she thought about me 
millioins of times and she was so sorry that 
she couldn't keep me, but things were lots dif¬ 
ferent then. 


She's gonna call me at 9:30 tom'w am. After we 
hung up, I called my friend Virginia who's the 
director of the adoption group PACER. She's been 
the moving/guiding/pushing/supporting influence 
in this process for the past four years. And in 
the middle of telling her how wonderfully it 
went, my momma called back and said "He went out 
to walk the dog and I wanted to hear your voice 
again" and we spoke for another few minutes until 
he came back in and she had to hang up. and so 
do I. Thanks again, all.My love is spilling over 
to you all. 

One of the numerous responses read, “Thanks for giv¬ 
ing us the blow-by-blow as it unfolded. Just like being 
there!” Someone else wrote, “Maybe a printout of this 
topic will serve to introduce her to your Well family.” 

-;-};-)0-o/;-) - 

he Well turned a small profit again in 1988, but 
the sluggishness of the system was so vexing that 
Fig and Tex wondered if it could survive much longer. 
They were saving to buy a new computer - hoping that 
The Well wouldn’t grind to a standstill before they 
could afford it - when Tex and Kevin Kelly, a board 
member, came up with the idea of asking subscribers 
to volunteer to pay substantial amounts of their bills in 
advance. Their reasoning: You’ll pay this amount any¬ 
way and if you pay now, you’ll get a machine with faster 
response. The idea was floated in the News conference, 
and the response was overwhelming. Within six weeks, 
The Well raised $28,000 and, together with a $30,000 
bank loan, bought a Sequent computer. 

In May 1989, The Well hired its first customer sup¬ 
port employee. By the end of that year, the staff had 
grown to six. 

But life was not all beams. If Fig and Tex functioned 
as justices of the peace, Tom Mandel, a more or less 
continuous presence online, personified the commu¬ 
nity’s whip-smart provocateur. He bullied, jeered, one- 
lined, and pontificated his way around The Well. He 
was seldom just plain offensive, at least in the early 
years. He had a keen sense of humor, and his challenges 
were friendly more often than not, though he took plea¬ 
sure in needling people. (When Gail Williams, The 
Well’s conference manager, posted in the Environment 
conference that every blade of grass could be consid¬ 
ered sacred, she recalls that he responded, “I keep stacks 
of these posts precisely so that you can never run for 
public office.”) 

Articulate and strong, he had a knack for stepping in 
when a discussion flagged. His most noticeable trade¬ 
mark was a low threshold of tolerance. He didn’t gener¬ 
ally let his posts get personal, confining his critiques 
to people’s ideas. But privately, in follow-up email, he 
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; How does it go without gas and air? 

.. How does it go without sparks and explosi 
How does it go without pistons or transmission? 




How does it go, you ask yourself. 
And then you will ask 

how could we have possibly.gorte 
so long without it? 
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Howard Rheingold’s first post 
described tarantula sex. 
The response was enthusiastic. 
He was hooked. 


and Worst Memories 
of the Sixties.” “Great 
Operas on CD.” 

He was a frequent con¬ 
tributor to the Weird con¬ 
ference - started by John 
Hoag - which was often 
described as The Well’s 
id, a more free-form ver¬ 
sion of Pub. Everything 
was permitted; whatever 
silliness came into people’s minds was the next thing 
they typed. Hoag himself described it as an ASCII per¬ 
formance stage, a pressure valve, and “a place to post 
nonsense and profundity without having to decide 
which is which.” Weird was The Well’s free zone, and 
there was nothing anyone could do about it except 
choose not to go there. 

Mandel reveled in getting people to open up and 
remove themselves from their normal realms. In July 
1986, this had given him an idea for a new conference. 
He asked Howard Rheingold to cohost it, and they 
called it True Confessions. The ground rules were that 
no critical responses were allowed and most definitely 
no flaming. You could respond to someone’s deeply per¬ 
sonal revelation, but only to urge him or her to continue. 
It would be a place to reminisce and daydream and let 


it all hang out, with no exact equivalent in real life. 

True Confessions was a breakthrough for The Well. 
People found themselves talking about their first high, 
their wildest acid trip, their religious revelations, their 
worst fears. No one was terribly concerned with privacy. 
Tex and Fig and McClure talked openly for the first 
time about their years on The Farm. Mandel revealed 
pieces of his own past. He told of having been adopted 
by well-to-do department-store owners who moved to 
Honolulu when he was 5, of his stint in the Marine 
Corps, and Vietnam, of having graduated from the Uni¬ 
versity of Hawaii with one of the nation’s first degrees 
in futurism. He didn’t talk much here about his work at 
SRI as a futurist - or, as he put it, a professional fore¬ 
caster; for that, he went to the Future conference. He 

also spent a lot of time 
in the Health conference, 
complaining about this 
sore throat or that head 
cold. It was there that 
people learned he had 
had a serious bout of 
pneumonia some years 
earlier. Somehow it 
seemed appropriate that 
back surgery had first 
brought him to The Well. 

Although not many of 
Mandel’s Well colleagues 
knew it, he was a crea¬ 
ture of contradictions. 

His bachelor’s condo in 
Mountain View was so 
slovenly that even his 
friends couldn’t bear to 
visit, yet he often dressed 
for work in finely pressed 
suits by Armani and 
Zegna, custom-tailored 
to his small frame. He 
could be a rigidly demanding and self-disciplined intel¬ 
lectual, yet he indulged a compulsive and hedonistic 
streak. (He smoked two packs of Renson & Hedges Ultra 
Lights a day - a real-life habit that would have put off 
many a Well Being.) 

Mandel’s most curious contradiction may have been 
that he spent 10 years as an avid member of The Well, 
all the while not only resisting but outright rejecting 
the idea that this was in fact a community. If he sup¬ 
ported The Well conferences, he was ultimately a sup¬ 
porter of the status quo, a pragmatist interested in 
how the world actually worked rather than how any 
idealist or visionary dreamt it might work. He took on 
The Well’s peaceniks so consistently as to make it a 
spectator sport. “By being against the nice police and 
touchy-feely crowd, he sort of became a fixture,” says 


could turn vicious. Still, many people on The Well 
respected him. Not only was he widely read, but he 
read carefully. And on a “good keyboard,” as he put it, 
he could type more than 100 words per minute. 

From the moment he first logged on to The Well, as 
simply (mandel), he posted voluminously. He posted in 
a dozen conferences, several times a day. Many Well 
users thought he was on constantly, and some days he 
was. The Well, recognizing that Mandel was a strong 
contributor and a good conference host and that others 
were paying to read what he wrote, gave him a free 
account. He was a wide-ranging generalist, dropping 
into Drugs, Future, Science, Sexuality, Books, Science 
Fiction, and Movies. In the Drugs conference, he once 
started a topic called “Sex on Acid.” It seemed he’d start 
a topic about nearly any¬ 
thing that popped into 
his head: “Have You Ever 
Saved Someone’s Life?” 

(Mandel had, in a heroic 
plunge into a river to 
pull someone out). “Best 
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Gerard Van der Leun, (boswell) on The Well and a 
friend of Mandel’s. 

On the other hand, without admitting to an ounce 
of community spirit Mandel accepted Fig’s invitation 
to join The Well’s volunteer “Kill” crew. One of the 
technical problems users frequently ran into was that 
of the “hung session”; this happened when The Well’s 
computer failed to recognize that a user had discon¬ 
nected from the service and continued to tie up the 
line, inflating the user’s bill. The Kill crew was a select 
group of half a dozen or so Unix-sawy power users who 
monitored the system during off hours. They searched 
for long idle times, armed with a Kill command that 
could terminate users’ sessions. 

Mandel seemed to flourish in an atmosphere that 
permitted a certain kind of abandon but didn’t demand 
much in return. Already in his 40s, he had never been 
married, had always lived alone, and professed a life¬ 
long aversion to commitment. But for several years, he 
had been involved with Maria Syndicus, who worked 
in the office next to his at SRI as a research analyst. 
Mandel’s love affair with Syndicus was to be the single 
most important emotional entanglement of his life. It 
would both disarm and enrage him, and, inevitably, 
it would extend to - and complicate - his relationship 
with The Well. 

Syndicus was introduced to The Well in May 1986, 
after she noticed Mandel sitting in front of his computer 
more than usual. She asked what he was doing. At first 
he didn’t want to tell her, and when he did he wasn’t 
eager to have her join. He wasn’t telling any of his other 
colleagues about it, either. He seemed to enjoy the 
separateness. 

But Syndicus wasn’t deterred. She retrieved a modem 
from the SRI storeroom and figured out how to get 
logged on. She chose the login (nana), a nickname she 
had had since childhood. Once she had gotten the lay 
of the land, she sent Mandel email. He responded gra¬ 
ciously, even humorously. “I think he wrote back some¬ 
thing like, There goes the neighborhood,”’ she recalls. 
At first, Nana stayed put in the Parenting conference 
(she had two sons from a previous marriage), but even¬ 
tually she went over the wall, to Mind, Sexuality, and 
True Confessions. Because of her login, people online 
took her to be a kindly grandmother, and someone sug¬ 
gested she write a Well advice column on being a par¬ 
ent. Nana quickly found that she possessed all the right 
stuff for The Well; her postings were at once terse and 
effective. “I used to say about The Well that it was a 
place where I could pluck the brains of 50 of my best 
friends before breakfast,” she says. “And it was lunch, 
dinner, and midnight snack to boot. A feast for the 
mind and the soul. I’d be in the office, working, and at 
the same time, posting in conferences, sending email, 
and having a conversation in Sends. I’d be at home, 
cooking dinner, and logging on to check what was new. 


Relationships developed fast and furious, ideas spread 
like wildfire. I never laughed so hard, argued so passion¬ 
ately, soaked up so many new ideas. The Well made me 
run on high.” 

Mandel and Nana flirted in subtle ways in the public 
conferences, but for the most part they didn’t advertise 
their attachment. Instead, they sent each other dozens 
of email messages and Sends every day. Their desks 
were on opposite sides of a common wall; when Nana 
heard the white noise of Mandel’s modem connecting 
with Sausalito, followed by furious typing, she would 
log on, too. If something especially interesting was hap¬ 
pening, one of them would bang on the wall. It went 
on that way for years. 

If Mandel scorned the notion of community, Nana 
embraced it wholeheartedly. She was especially moved 
by how attached everyone - many of whom had never 
met - became on The Well. “I would have walked 
through fire for these people,” she recalls. “I had never 
experienced this kind of closeness with so many differ¬ 
ent people all at once.” She was also the more social 
of the two. Mandel seldom went to Well parties; at one 
of the few he did attend, he showed up in disguise. 

(One Well regular who met Mandel sans disguise said 
he suggested a cross between Jeremy Irons - musta¬ 
chioed, dark, and slender-faced - and Glenn Gould - 
temperamental and eclectic.) He wasn’t a recluse; in 
fact, he had a wide and varied circle of friends, several 
of whom had no acquaintance whatever with comput¬ 
ers in general or the online universe in particular. But 
Mandel liked to compartmentalize life, with everyone 
sticking to their assigned categories - except him. 

-- 

n May 1989, Nana posted to the Health conference 
that she had discovered a lump in her breast; soon 
after, she was diagnosed with breast cancer. She had 
a lumpectomy, followed by a brutal course of radia¬ 
tion and chemotherapy. In the midst of this, Mandel 
announced their engagement in the News conference. 
The couple was congratulated all around. 

But it was too much for Mandel. Perhaps he panicked, 
those who knew him said; he was, after all, genuinely 
frightened by any kind of serious illness. He suddenly 
backed away, and Nana had to rely on others for sup¬ 
port. At times, Tex, Rheingold, and other friends from 
The Well took her to the hospital for her chemotherapy 
treatments. Hurt and disillusioned, Nana called off the 
engagement, but she left it to Mandel to announce the 
breakup on The Well. He did so, unceremoniously. 

Having turned away, Mandel now turned against 
Nana. She was on sick leave from work, and they no 
longer saw each other or spoke offline. But online, he 
went on the attack. He began visiting the conferences 
she went to, and he sent her vicious email. “It was a 
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constant bombardment, all of it bile,” Nana recalls. 
Finally, she appealed to The Well management for 
relief. Dhawk, now The Well’s sysop, installed a pro¬ 
gram that examined Nana’s incoming mail and re¬ 
directed any from Mandel to the bit bucket. In short 
order, Mandel found a way around the program. 

Now nasty Sends were raining down on her; her only 
recourse was to disable the Send feature. 

Matters only worsened when Nana began seeing 
more of another Well member she’d known for about 
a year, whose login was (tictock). For his part, Tictock 
appeared to enjoy flaunting their relationship online. 
Although he had hitherto confined his travels to the 
Boating and Recovery conferences, he began showing 
up in the Future conference, further infuriating 
Mandel. 

Few people at SRI knew 
of Mandel’s distress. No one 
there knew that when his 
office door was closed, he 
was on The Well, stalking 
Nana. The divisions in his 
life were becoming very 
convenient indeed: he was 
losing his grip, and The 


As The Well’s conference 
manager, Gail Williams sometimes 
had to police conversations 
gone haywire. 


Well provided him with an 
auxiliary space, where, it 
seemed, he could safely go 
crazy. Here was an exam¬ 
ple, in sharpest relief, of 
the license granted by such 
an online venue, a place 
where anyone could act out 
in ways they never could in “real” life. Mandel wasn’t 
sidestepping reality so much as augmenting it. Online, 
he was uncontained; he was expressing anger and pain 
and everything else that, for whatever reason, he felt 
but could not express to Nana’s face. 

Even the question of whether Mandel knew what he 
was doing took on a new shading in light of this unique 
environment. The Well had long given him the ability 
to alter and modify his identity, to fragment himself 
in ways he couldn’t have done nearly so easily, if at all, 
offline. In this way, the system fostered what Sherry 
Turkle, in Life on the Screen: Identity in the Age of the 
Internet , calls the “multiple and fluid” self. According 
to Turkle’s theory, online experiences can “help us to 
develop models of psychological well being that ... 
admit multiplicity and flexibility. They acknowledge 


the constructed nature of reality, self, and other.” 

Mandel might have been, according to this model, 
the perfect postmodern human being. Yet something 
was wrong. He was wreaking havoc and ignoring the 
impact of his actions online. He was trapped in what 
Turkle calls “the crucible of contradictory experience,” 
the netherworld of online dwellers, on the boundary 
between the real and the virtual. “Some are tempted 
to think of life in cyberspace as insignificant, as escape 
or meaningless diversion,” she writes. “It is not. Our 
experiences there are serious play. We belittle them 
at our risk.” 

Mandel’s erratic behavior attracted a good deal of 
The Well’s community like bloodhounds to the scent. 
They tracked each turn of events avidly, and from the 

snippets of actual infor¬ 
mation they received, 
they pieced together 
a breathtaking array 
of perspectives, inter¬ 
pretations, and judg¬ 
ments. Soon, the entire 
affair was becoming 
everyone’s personal 
Rorschach blot. The 
reaction to Mandel and 
Nana became a window 
into the medium’s 
potent ability to mag¬ 
nify, embellish, and 
project. 

How different was 
this from neighbors 
gossiping over the back 
fence about their own 
closed, self-referential 
sphere? For one thing, 
the medium was text. 
Not since the days 
when people corre¬ 
sponded daily by letter had the written word carried 
such freight in quotidian life. For another, the commu¬ 
nications on The Well often generated, through their 
very intensity, the type of hurt feelings usually reserved 
for familial disputes; such was the fallout from this 
strange intimacy The Well provoked - at once public 
and solitary. 

The Well’s founders may have thought they knew 
what they were aiming for, but now they were discover¬ 
ing that the project was fragile in unimaginable ways. 
Beginning with Mark Ethan Smith, and now here, at 
this inglorious pass with Mandel, Fig and Tex found 
themselves bending what flimsy rule structure there 
was to encourage people to adapt to one another’s eccen¬ 
tricities. As Stewart Brand once put it, “The theory 
going in was that everybody plays until we find out 


WIRED MAY 1997 


D2Q 


IMAGE: DANIELA SCHMID AND GABOR EKECS 



what is unplayable behavior” The staff’s active efforts 
to promote tolerance stretched the system’s capacity, 

Fig recalls, “to absorb the extremes of individual 
behaviors.” But how far could it bend before breaking? 
The experiment was exhibiting a certain Frankenstein- 
ian quality; the very forces that gave the community 
its vitality were threatening to become its undoing. 

Then Mandel went over the edge: he began using the 
Kill program against Nana, extinguishing her sessions 
whenever she logged on. This was far more heinous 
than any deed of Mark Ethan Smith’s, yet Mandel’s was 
also a more sensitive case than Smith’s, because he was 
part of the clan. He was considered sufficiently impor¬ 
tant to The Well’s success that, a few months earlier, 
the board of directors had invited him to join. He also 
belonged to Stewart Brand’s Global Business Network, 
a loosely organized think tank whose private conference 
on The Well had as its members dozens of industry 
elites and sundry intellectuals from around the country. 
And for years, Mandel had generated not just words but 
controversy, which generated business. He literally 
provoked people to participate. Still, killing Nana’s ses¬ 
sions - effectively violating her right to be a Well citizen 

- was an act impossible for Fig and Tex, to say nothing 
of Mandel’s fellow board members, to brook. It was seen 
as a monstrous betrayal of the trust of The Well com¬ 
munity (not to mention an abuse of the power vested 

in him as a member of the select Kill crew). 

Brand, who had taken notice of the uproar, stepped 
in and, together with Fig and the rest of the board, 
deliberated over what to do about what was now 
referred to simply as the Mandel Incident. In late Octo¬ 
ber 1989, Fig told Mandel his account would be sus¬ 
pended for an unspecified period. Curiously, Mandel 
sounded almost relieved. He asked if it would be all 
right if he took a day to clean out some of his old files. 
Fig consented. 

When Fig next logged onto The Well, he found that 
the entire Future and Weird conferences had disap¬ 
peared. Using his power status, Mandel had nuked 
both conferences in their entirety. Years of conversa¬ 
tion had been deleted. It seemed the ultimate betrayal 
of community spirit and sent shock waves through 
The Well. 

Mandel’s Well account was suspended, but he wasn’t 
gone. A day later, Boswell got a Send from someone 
he initially didn’t recognize: “Peek-a-boo!” Perhaps in 
anticipation of just such a reprisal, Mandel had long 
held a ghost account - tagged to a local Mail Boxes Etc. 

- which he’d paid for with a money order. 

Incredibly enough, within days, The Well’s manage¬ 
ment began to think about allowing Mandel to return. 
The conditions of reinstatement were the subject of 
extensive negotiations among Mandel, Fig, and Tex. 
(The contents of the Future and Weird conferences, 
meanwhile, proved to be unrecoverable. As Dhawk 


explained to users, “Our tape drive was broken for quite 
a while, and the one backup we had before that was 
messed up by a power failure. This came at a bad time 
as far as backups were concerned.”) 

A topic got started in the Hosts conference, and a 
typical Well thrash ensued. Some people called for 
having Mandel write a statement of remorse. Others 
questioned the sincerity of anything he might agree 
to write. Nearly everyone wanted to know every detail 
of the negotiations. 

Matt Scruby (mattu) Wed Nov 8 '89 

One thing has been missing during this whole 
debacle: A Statement. 

There have been accusations, postures, topics, 
vituperative responses, more accusations. Since 
press conferences and 0 and A topics aren't going 
to cut it, how about a statement of management 
position? 

Simply saying that "We'll allow . until 

_" doesn't clarify anything, it further mud¬ 
dies the waters. If an unstated policy is to be 
enforced, then this is destined to happen more 
frequently as the WELL grows. 

Eugene L. Schoenfeld (zerotol) Thu Nov 9 '89 

I have assumed that e-mail was for private mes¬ 
sages, similar in most ways to snail mail except 
for the obvious. What would have occurred if Man- 
del had sent Nana the same messages through the 
U.S. Post Office. Would she have had any way to 
stop that mail? I know not what Mandel e-mailed 
Nana, but assume the content was hostile and 
insulting. 

If his e-mail was not threatening, or otherwise 
illegal, I am alarmed that it could be inter¬ 
cepted and stopped, distressing as it must have 
been to Nana. Did she have grounds to obtain a 
restraining order against this kind of harrass- 
ment? If not, the winds of freedom blow freer 
through U.S. Post Offices than the WELL offices. 

Also alarming was Mandel's trashing parts of the 
WELL. 

I gather that Mandel believes he should be 
restored now to his previous status on the WELL. 

I believe this is unrealistic. 

David Gans (tnf) Thu Nov 9 '89 

At this point I think Tom Mandel can rot in hell 
until he cops to some of his stupid behavior. 

Dohn Hoag (loca) Thu Nov 9 '89 

I wonder, is it legal to write, "FUCK YOU" on the 
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outside of an envelope mailed through the Post 
Office? 

Howard Rheingold (hlr) Thu Nov 9 '89 

How about sends? To my way of thinking, receiving 
repeated, obnoxious sends would be a far more 
serious disruption. I can see a strong case that 
a recipient can choose to delete mail without 
reading it. But sends are right there in your 
face. On the one hand, it can be very annoying 
and even frightening if you get barraged by nasty 
sends. On the other hand, I don't want to set 
nochat because I do enjoy receiving sends from 
other people. I'm speaking hypothetically, here. 
Nobody is bothering me. Dust trying to think this 
out 

David Gans (tnf) Thu Nov 9 '89 

I don't really want Tom to rot in hell. 

But I do want Kevin Kelly to show his face. 

Bob Dacobson (bluefire) Sun Nov 12 '89 

...negotiations are fine but first I would like 
to hear an expression of remorse on his part. 

This isn't a matter of revenge but rather the 
need for Tom to acknowledge that he violated the 
group's mores, prior to his promising to abide by 
them again... 

Dohn Hoag (loca) Sun Nov 12 '89 

A mere expression of remorse would hardly do, 
Bluefire, since we'd have no way of knowing its 
sincerity. He could easily lie. Even the Hillside 
Strangler expressed remorse. No, we must have 
some way of being sure he's *really* sorry for 
what he did. I, for one, will not be satisfied 
until he has been made to act out his remorse in 
some convincing way. Perhaps if he were to go 
down on each of us, that might do. Or, if some of 
us think that to be in bad taste, perhaps we 
could put him in stocks at the next WELL party 
and pour various liquid refreshments over his 
head. 

*Then* we could be certain that his remorse was 
genuine. And this should definitely happen, I 
agree, before any negotiations are undertaken for 
his return. 

BLOOD is what we really want, isn't it? Hell, 
let's just kill the scumbag. 

Def Poskanzer (jef) Mon Nov 13 '89 

Faugh. Another topic to be ignored. 

I just wish I could convince fig and tex that 
they can ignore this bullshit brainless hand- 

WIRED MAY 1997 


wringing too. It would let them get on with the 
important business of managing the WELL. 

Tina Loney (onezie) Mon Nov 13 '89 

I sure wish that intelligent people didn't feel 
compelled sometimes to use phrases such as "bull¬ 
shit brainless hand-wringing" when all they need 
to do is express disagreement.... 

Heavenly Host (jrc) Wed Nov 29 '89 

And there's the question that decent Americans 
dare not ask: 

What about tictock? 

Sharon Lynne Fisher (slf) Wed Nov 29 '89 

I'm more interested in nana, but apparently I'm 
in the minority. 

Howard Rheingold (hlr) Wed Nov 29 '89 

You are not alone. 

Dohn Coate (tex) Wed Nov 29 '89 

She'll be back. She's had her final chemotherapy 
treatments, has three more radiaiton treatments 
to go..then she's going to Germany for a month. I 
told her she still has a lot of friends here. 

jeff berchenko (jb) Wed Nov 29 '89 

she is very much missed. 

Amid all the online argument, Mandel and Nana 
somehow, quietly, got back on speaking terms. Fig re¬ 
opened Mandel’s account in late November; he resur¬ 
rected himself swiftly and efficiently, posting to every 
corner of The Well as if nothing at all had happened. 

A few months later, in a decision based on “good 
behavior,” Fig went on to restore Mandel as the host 
of Future, though his free hours were now limited, to 
45 a month. “I think he learned his lesson,” Fig posted. 
“And if he didn’t, he will be outta here so fast it will 
make his head spin.” 

--0/;-) - 

y the late 1980s, even as its creative core remained 
at roughly 200 original members, The Well’s mem¬ 
bership grew to 3,000. If the ability to project an engag¬ 
ing personality through the filter of flat ASCII text was 
a talent few people truly possessed, it was clear that 
there were plenty who wanted to try. The grand experi¬ 
ment seemed to be working, despite the ups and downs. 

Brand’s decision to offer free Well accounts to jour¬ 
nalists had turned out to be one of his sawiest moves. 
Over the years, dozens of newspaper and magazine 
articles were written about The Well, a business with 
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roughly the cash flow of a convenience store, so that by 
1990 The Well had become a force whose influence was 
wildly disproportionate to its size. A discussion that 
started on The Well had a way of bleeding into the larger 
world; it would be taken up and then written and talked 
about in more mainstream forums. As a result, many 
ideas generated on The Well became pivotal in the his¬ 
tory of cyberspace, including the naming of cyberspace 
itself - it was in a Well posting that John Perry Barlow 
first took science fiction writer William Gibson’s term 
and applied it to the present. After reading another 
Barlow post, about a visit he’d received from the FBI, 
Mitch Kapor redirected his private jet to land in Bar¬ 
low’s small Wyoming hometown one day in May 1990, 
and the two spent an afternoon sketching out a plan to 
start the Electronic Fron¬ 
tier Foundation. Harper’s 
Magazine chose The Well 
as its venue for a Decem¬ 
ber 1989 electronic forum 
on hackers. 

Much of the intellectual 
history of digital commu¬ 


Well Beings at a going-away 
party for Tex, who 
ended the“figtex M era by 
quitting in frustration in 1991 . 


nities could be found on 
The Well. Howard Rhein- 
gold started the Info con¬ 
ference to discuss commu¬ 
nication technologies and 
virtual community, and 
within six weeks the con¬ 
ference had generated 300 

pages of discussion. The __ _ 

Well also became an important source of early infor 
mation for breaking news. In the Telecom conference, 
reports were filtering in about the first-ever BBSes in 
the Soviet Union and Estonia. 

But for all the attention The Well was getting, the 
business itself wasn’t growing. Fig tended to The Well 
much as his parents had taught him to keep a personal 
checkbook: try to make slightly more money than you 
spend, and keep a reserve. Then again, as Fig saw it, 
running The Well wasn’t about running a business any 
way. It was about participating and trying to make The 
Well a good experience for people, the still-inadequate 
hardware notwithstanding. 

Throughout 1991, service suffered a string of mal¬ 
adies: disk crashes, unpredictable backup schedules, 
telephone line noise, poor modem performance. The 



Well’s user-bought Sequent computer had insufficient 
memory, and new connections were needed to support 
a system that had now grown to serve 5,000 subscribers. 

The figtex era ended in late 1991, when Tex quit in 
frustration. He had spent thousands of hours just 
“being there,” smoothing over differences, persuading 
people to stay when they threatened to leave. He had 
hosted 61 Well parties. Not only did he feel that all of 
that had gone unappreciated by The Well board, but 
its members had criticized him for playing electronic 
counselor at the expense of the business. When he 
wrote a six-page letter to the board outlining his views 
of The Well’s future needs and no one acted on it, Tex 
decided it was time to go. Besides, someone named 
Bruce Katz had recently entered the picture, and Tex 

had an uneasy feeling 
about him. 

Katz, a multimillion¬ 
aire who built the 
Rockport shoe empire, 
was casting about for 
a new venture. As Katz 
describes it, he “fell 
backward” into The 
Well. He became a 
member in 1989 and 
joined a private con¬ 
ference run by the 
Global Business Net¬ 
work, though he never 
roamed much beyond 
it. In the summer of 
1991 news had spread 
that NETI, Brilliant’s 
company, was about to 
go under - in a grand 
irony, after spinning 
through the millions 
NETI raised for technol¬ 
ogy investments, one of 
the few that endured was the zany, hippie-run virtual 
community in Northern California. Katz bought NETI’s 
half of The Well for $175,000, and a new spot on The 
Well board was created. 

After years of no investment, deep pockets were wel¬ 
comed. But since Katz owned just half the business - 
the other half was still owned by the starving nonprofit 
Point Foundation - he decided he wasn’t going to put in 
much money as yet. He signed a note to The Well for 
$50,000 to upgrade the Sequent. 

Despite the hedging, Katz’s investment company, 
Rosewood Stone Group, came up with a three-year pro¬ 
jection that envisioned The Well reaching 16,000 sub¬ 
scribers by the end of 1994. And why not? Katz argued. 
After all, America Online, which started in the same 
year as The Well, now had 100,000 subscribers and 
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annual revenues of $21 million. At Katz’s urging, the 
board proposed putting Fig on an incentive plan - his 
yearly bonus would be based on technical benchmarks, 
probt, and number of users. 

One such benchmark was connecting The Well to the 
Internet. Since 1987, The Well had been one of the few 
access points the general public had for getting Internet 
email - mail with the @ sign. You could get Internet 
email if you had a university or corporate account, or 
if you paid The Well $10 a month. Board members had 
for years been pushing for a full-strength connection, 
which would make The Well one of the first BBSes to 
offer industrial-level Internet access - with FTP and 
gopher. 

There were some definite advantages in service to look 
forward to as well. Without a bona fide Internet connec¬ 
tion, Well mail was sent in and out of the Net through 
a store-and-forward system called UUCP - Unix-to-Unix 
Copy Protocol. The Well stored up all of its outbound 
messages, and then at some prearranged time it would 
dial in to another Unix system and transfer messages 
to it. The messages sat there until the same thing hap¬ 
pened from that Unix system to another, and so on, 
until each message reached its destination. It could 
take days for a message to reach someplace far away. 

But The Well staff, in its conscientiousness, was con¬ 
cerned because commercial enterprise on the Internet’s 
NSFNet backbone was prohibited, as outlined by the 
federal government’s “acceptable use” policy. However 
poorly it was performing (and though it was 50 percent 
owned by a nonprofit), The Well was a commercial 
service provider. Another worry was that a doorway to 
the Net would bring about dramatic cultural changes, 
that clueless flamers would arrive from Usenet, and 
that The Well would become the object of system crack¬ 
ing. Mostly, however, the staff was concerned about the 
technical effects a connection would have on system 
reliability. No one had extensive experience with routers 
or TCP/IP. In fact, the staff was still busy upgrading the 
pool of buggy modems. 

For the most part, the insidious by-products of a Net 
connection failed to materialize, but a host of technical 
problems did, consuming the staff’s energy for months. 
The Sequent, not yet upgraded, was further strained 
by the Net connection, which proved to be a huge 
resource hog. In January 1992, the first month of Inter¬ 
net access, The Well experienced what are sometimes 
called “packet storms,” arising from faulty router config¬ 
uration. The system regularly slowed to a crawl and 
crashed several times a week. Although matters had 
stabilized and the Sequent had been upgraded by April, 
public debates now raged on The Well over the board’s 
unwillingness to spend the money to fix things. For a 
year, Fig had been lobbying to hire a technical manager. 
When the board told him the business couldn’t afford 
one, he asked for permission to raise the $10 monthly 


fee. That request, too, was turned down. 

Fig decided to follow Tex out the door. “I am too 
much identified with the permissive and accommodat¬ 
ing attitude that has been part of The Well’s growth to 
preside over a more restrictive regime,” Fig wrote to 
the board in his resignation letter. 

Before leaving, Fig found a successor in Maurice Weit- 
man, login (mo), who was hired as general manager at 
$75,000 a year. (By the time he left, Fig was earning 
$54,000.) Though respectable, the pay was about half 
of what Mo could have made at a similar job elsewhere. 
He was an experienced hand at computers and busi¬ 
ness. It was Mo’s loyalty to The Well that drew him 
there. And he seemed a good choice. He was not just 
on The Well but of The Well. He had been one of the 
first to sign up in 1985. He was well liked and trusted. 

He had hosted the Jewish and Berkeley conferences, 
as well as the Adoption conference - everyone remem¬ 
bered the moment he found his biological mother. 

He knew The Well and he loved it. 

Mo took charge of a situation that had been frustrat¬ 
ing Fig for months. “The techies were out of control - 
they just weren’t doing their job,” he recalls. “The Well’s 
size, and the level of technical expertise that was need¬ 
ed to support it, outstripped their level of competence.” 
To bring some technical rigor to the business, he hired 
a technical manager. He also succeeded in raising the 
monthly fee to $15. 

But Mo lacked the infinite patience of Fig and Tex. 

He was also a bit more censorious; he even kicked off 
a disruptive member without much compunction. And 
when someone posted a scathing rumor about the sexual 
proclivities of the psychoanalyst Jeffrey Masson, Mo 
removed it, to great uproar among Well members. “I 
thought I had a responsibility to the owners of The Well 
not to allow someone to be so blatantly libelous,” he 
recalls. “Some First Amendment absolutists like Barlow 
really got on my case. I didn’t feel good about it, but I was 
trying to walk the line between keeping a business going, 
protecting the owners, and saving the community.” 

-- 

y the time Mo took the helm, Mandel had been back 
online for three years. He and Nana watched each 
other’s comings and goings on The Well; she now lived 
in Boston, working at a consulting firm, and their rela¬ 
tionship seemed to be more manageable at this safe dis¬ 
tance. Until the day Mandel told Nana that, although he 
wasn’t interested in marriage, he didn’t want her to date 
anyone else, and she refused to comply. “Other people 
go set fires or kick the cat,” Nana says. “Tom went out 
and did something on The Well.” 

On July 5,1992, he logged on and executed a mass 
scribble over the next three days. The mass scribbling 
tool had been written a few years earlier by Andy Beals 
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in a burst of anger at The Well. Mass scribble allowed 
you to easily erase all your comments in a topic, no 
matter when they were written. This time, while Man- 
del erased only his own postings, he cast a wider net 
across The Well, far beyond his earlier targets of the 
Weird and Future conferences. This time, he went from 
conference to conference and deleted nearly everything 
he had posted in each one. 

Mandel had been posting almost hourly for years; 
his conversations wove through most corners of The 
Well and its history. While it was true that, in the end, 
people owned their own words and were free to do with 
them as they pleased, even one person’s deletions left 
Swiss cheese-like holes in The Well’s collective mem¬ 
ory. (Mass scribbles were rare, but two years earlier, 
a Well Being named Blair Newman had executed one, 
after which he’d committed suicide. Newman’s death - 
which morbidly highlighted 
the continuity between the 
virtual and physical worlds - 
was the first in the commu¬ 
nity of active members of 
The Well.) 

Recalling Mandel’s large- 
scale destruction, Phil Catalfo 
says, “When someone trashes 
their online oeuvre, it is a 
sad, even tragic, thing to 
watch. With Tom, it was as 
though he were trying to 
immolate himself online. 

This is very difficult territory, 
and I don’t think the online 
world is very close to grasp¬ 
ing it yet.” 

Then, as if annihilating his contributions to The Well 
weren’t quite satisfying enough, on August 4 Mandel 
started a topic in the Weird conference called “An Expe¬ 
dition into Nana’s Cunt.” First, he equipped the expedi¬ 
tion “team” with clothing for all weather and terrain, 
oxygen mask and tanks, cameras, food and water, and 
a first-aid kit. He added cruel touches to the equipment 
list, such as “bad electronic music to revive unconscious 
Deadheads.” Once the topic got rolling, some of the die¬ 
hard posters to Weird chimed in, but for the most part 
people sat back and watched, some in horror, others 
in amusement, as Mandel unfolded the topic, hour by 
hour, most of it consisting of lengthy, minutely detailed 
entries in the expedition “log.” 

Within a day, email and phone calls of protest began 
arriving. There was some suggestion that Nana could 
sue The Well. Others defended the topic. John Hoag, 
who had started the Weird conference, suggested the 
expedition topic was either “jejune, angry nonsense, or 
weird genius.” Significantly, this debate took place pri¬ 
marily in private discussions; spleen-venting may have 


“When someone 
trashes their online 
oeuvre, it is a sad, even 
tragic, thing to watch,” 
Well member Phil 
Catalfo recalls of 
Mandel’s mass scribble. 
“With Tom, it was as 
though he were trying 
to immolate himself 
online.” 


been celebrated, but public criticism of a topic on the 
ground of poor taste was considered tantamount to 
censorship - or, worse, cluelessness. 

When Patrizia DiLucchio, a friend of Mandel’s, did 
post: 

This is a really viscious and mean-spirited topic, 
you know? I mean,m I realize I'm being terminally 
unkool to mention the fact but there it is... 

Mandel dismissed her with this: 

Ah, an expert on the subject. But not a member of 
the expedition. 

Various female staff members gathered in person to 
discuss what to do about the topic. Conference manager 

Gail Williams sent mail to 
Nana, asking if she’d like to 
see the topic frozen. Nana 
responded that free speech 
was free speech and she had 
no intention of curbing it. 

A couple of people asked 
Boswell, the host of Weird, 
to freeze the topic anyway, 
but he refused. 

Williams picked up the 
telephone and called Man- 
del at work. She character¬ 
ized it later as one of the 
most emotional phone calls 
of her life. “He told me his 
behavior was called for in 
his view, and he didn’t care 
whom it affected,” she recalls. And the topic continued. 

Two days after it had started, Rheingold posted a mild 
protest: 

Well, I always figured Weird to be a freefire 
zone, and if you can't take it, you don't have to 
participate. I've had my whacks here. Of course, 
having been asked to tone down my Mandel-parodies 
because they were hurtful, and knowing that most 
people here didn't know that, I do think it is 
only fair to note that many of the people partic¬ 
ipating in this topic are probably unaware that 
there is a subtext to it that can, indeed, be 
interpreted as vicious and mean-spirited. Not 
that I would want to tame weird or censor anybody 
or anything. Dust thought it might help to clari¬ 
fy things. 

Which prompted Mandel to respond: 

There are always subtexts. On with the expedition. 
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Finally, a handful of Well Beings began spamming 
the topic with huge volumes of text, some of it nonsen¬ 
sical, some of it one-line phrases of protest, pasted over 
and over. The spell was broken. On the third day, Man- 
del froze the topic without further comment, leaving it 
as a read-only document. As before, he settled back 
down. And as before, over time he and Nana patched 
things up - to the point where they now even saw each 
other occasionally. 

--0/;-) - 

y 1994, though officially not on the Internet, AOL 
was gaining a name for itself as a great online 
innovator. The company was striking deals with large 
publications to present their content in electronic form. 
Magazines were also beginning to think about ways 
to nurture that online presence, and they cast an eye 
toward The Well for guidance and talent. Time recruited 
Mandel as a consultant to help with its AOL online 
forum - because if anyone knew how to keep a discus¬ 
sion going, he did. 

Back on The Well, no one paid much attention to the 
unassuming topic Mandel opened in the Health confer¬ 
ence on September 18, 1994. He called it “Local Bug 
Report.” In any case, no one was surprised, since he 
always caught the first cold or flu of the season and 
faithfully reported in. (Mandel’s pseud in the confer¬ 
ence was generally Doctor Lecter.) This time Mandel 
complained of an upper respiratory infection. 

Doctor Lecter (mandel) Sun Sep 18 '94 (l6:2l) 

This one is going around the office (Menlo Park) 
and hit me Friday night: mild sore throat, which 
goes away after 12-24 hours, accompanied by mild 
fever (I don't have a thermometer handy, but I'd 
say 99-100 F) and followed by the usual URI mess. 
Ugh. 

Donna L. Hoffman (prof) Sun Sep 18 '94 (16:47) 

URI mess? 

Doctor Lecter (mandel) Sun Sep 18 '94 (17:10) 

Upper Respiratory Infection. Lungs-to-sinuses 
clogged up with gunk, which fortunately has not 
yet turned green. 

Donna L. Hoffman (prof) Sun Sep 18 '94 (17:50) 

Well, do keep us posted. 

jane (jknorr) Sun Sep 18 '94 (19:41) 

Deez. After seeing the topic header, I was all 
set to whine about my flea problems. 

Doctor Lecter (mandel) Sun Sep 18 '94 ( 20 : 09 ) 

That too! 


Donna L. Hoffman (prof) Mon Sep 19 '94 (05:17) 

You must be feeling better then. 

Doctor Lecter (mandel) Mon Sep 19 '94 (08:16) 

A little. Still congested but I suppose I may 
live. 

Within a couple of weeks, Mandel’s cough had gotten 
so bad that he reported he hadn’t had a cigarette in six 
days. This was a landmark event. “That’s great, Tom!” 
responded a member named Flash Gordon, The Well’s 
resident MD, who then posted a lengthy handbook he 
had written for kicking nicotine. “Could we stay on topic, 
please, and dispense with the quitting smoking advice 
here?” Mandel snapped back. 

Two weeks and a couple of doctor visits later, as others 
reported full recovery, Mandel was still feeling fluish. 

Ed Wood (mandel) Tue Oct 18 '94 (15:15) 

Into the diagnostic mill to figure out what's 
causing the symptoms as well as two spots on the 
chest xray. 

Maria Syndicus (nana) Tue Oct 18 '94 (16:57) 

Spots? 

flash gordon, md (flash) Tue Oct 18 '94 (17:09) 

spots? yes; spots? 

Ed Wood (mandel) Tue Oct 18 '94 (17:34) 

Spots: two small blotches (infiltrate of some 
sort) in each of my two remaining right lobes, 
near where the major tubes (bronchia?) come into 
the lobe. 

As measured against a baseline x-ray of nine 
months ago. 

Could be anything and could go away by 
themselves. I go for sputum tests later this 
week, and the lab will look for bacterial, fun¬ 
gal, and mycobacterial infections... plus of 
course tumor cells. I'm betting on a viral or 
bacterial pneumonia, those being the easiest 
problems to deal with. I figure that's only fair 
because the last time I had to make this bet, 
the outcome was close to worst case. So the uni¬ 
verse owes me one; let's see if it pays up. 

What happened next has been likened to living in 
a large, rambling boardinghouse and having something 
godawful happen in a remote room. People felt the 
reverberations, even if they spent all their time in Par¬ 
enting or Books or Genx, and they found themselves 
heading straight to Health, where Mandel, whose path 
they might never have crossed, had just announced 
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that he had lung cancer. He presented the news dispas¬ 
sionately, as if he were reporting the five o’clock traffic 
report: 

The sputum tests came back from the lab showing 
adenocarcinoma, which is one of the four major 
types of lung cancer. I will now undergo a series 
of tests to determine if I am a good candidate 
for surgery, which is the recommended course of 
action for adenocarcinomas and providese the best 
path to survival. If I am a good candidate for 
surgery, I'd imagine I'll go in to the hospital 
within a week or two and have my right lung 
removed. 

Sympathy arrived in a flood; depending on how you 
viewed it, the show of warmth and support for the iras¬ 
cible Mandel had the ring of either genuine concern 
or shameless hypocrisy on the part of people who had 
been Mandel’s most visible 
detractors. 

Mandel was logged on to 
The Well as his doctor deliv¬ 
ered the diagnosis over the 
telephone. So was Nana. Still 
on the phone with his physi¬ 
cian, Mandel sent her mail 
with the news. She asked in 
return mail if she could call 
him, and he replied “Yes.” 

That evening, she left a mes¬ 
sage on his voicemail: “Honey, 

I think it’s time that we finally 
get married.” By the middle 
of December, she had packed 
four suitcases and moved 
back to the Bay area to be 
with him. 

As word spread on The Well of Nana’s return to the 
man who had vilified her, some people expressed shock 
bordering on anger. Though many must have been 
alarmed that Nana would resume such a turbulent 
relationship, the real cause of their distress may have 
had more to do with their own relationship to The 
Well: Mandel and Nana’s on-again, off-again affair had 
come to seem the property of the online community. 
Well users had settled in with the couple’s story the 
way devotees of a soap opera do, and they were accus¬ 
tomed to the same kind of total familiarity with the 
plot line. Though no one could have articulated it, 
the notion that Mandel and Nana might have a life off 
The Well seemed somehow unimaginable, and wrong. 
(“If something didn’t happen on The Well, it didn’t 
happen at all,” Nana once quipped.) 

Mandel’s cancer, it turned out, was inoperable. This 
news, too, he reported with surprising calm. The more 


he was at home, the more he was online, both on 
The Well and on America Online, helping run Time’s 
electronic version. He struggled to maintain his 
online standards - he prided himself on impeccable 
posts, free of typos and spelling errors - but now he 
was beginning to slur. The next few months were a 
steady march of status reports, pep talks, and beams. 

In March, Mandel and Nana announced plans to 
marry within a few weeks. Mandel was still posting 
elsewhere on The Well - in Current Events, about a 
Republican Congress and the approaching 50th anni¬ 
versary of V-J Day. He was still picking fights with 
a few of his nemeses. 

Richard Clark (rclark) Mon, Mar 20, '95 

With the gassing of the Japanese subway it 
becomes quite apparent that no urban area is safe 
from retribution by fanatics from contries that 
have suffered the wrath of the American War 

Machine or American for¬ 
eign policy. Considering, 
too, that there are 
50,000 Gulf War veterans 
who are suffering the ill 
effects of poisening such 
as this, one wonders how 
enthusiastic Americans 
will be for continuing 
incursions by American 
forces in other 
countries. 

Tom Mandel (mandel) 

Mon Mar 20 '95 

Huh? 

Oh boy, a topic in which 
rclark starts by first 
embracing very shaky data from the Gulf War, then 
goes on to inflate it to the maximum scenarios, 
and THEN goes on to roll over and play dead in 
front of assumed terrorism threats. 

I don't know where you were when it happened, 
Richard, but I would have thought that the bomb¬ 
ing of the World Trade Center in New York already 
got the point across. 

Even Mandel’s reprehensible expedition topic was 
forgivingly conjured again in the Weird conference: 

(ernie) Wed Mar 29 '95 

Meanwhile, in weird 2325, some of us are taking 
matters into our own hands and descending into 
Tom's lungs where, armed with picks, shovels and 
high-pressure single-malt hoses, we will scrub 


Even people who 
spent all their time in 
Parenting or Books or 
Genx found them¬ 
selves heading 
straight to Health, 
where Mandel, whose 
path they might never 
have crossed, had just 
announced that he 
had lung cancer. 
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them clean as a whistle. Experts in guided visu¬ 
alization techniques and speleology are needed 
now-bring your hardhats! 

A day earlier, Mandel’s doctor had told him the cancer 
had metastasized throughout his body and had reached 
his brain. He had anywhere from three weeks to three 
months to live. He sat down that night and posted the 
news, ending with: “I ain’t nearly as brave as you all 
think. I am scared silly of the pain of dying this way. I 
am not very good at playing saint. Pray for me, please.” 

A Well Being who had never gotten along with Man- 
del responded with a burst of total honesty: 


your friendly striped (tigereye) 

mandel, you've never been 
anything but a jerk to 
me. Your simplistic and 
misguided assessment of 
my politics alone made me 
wonder whether you had 
your full quotient of 
marbles. However, several 


Thu Mar 30 '95 


Bruce Katz, who built the 
Rockport shoe empire, 

thought it would be fun to 
a small, hip computer company. 


years ago we met in per¬ 
son and I had such a 
strong presentiment about 
your perilous health that 
I never took a word from 
you personally. In a way, 

I've been sending you 
beams all along (even 
better 'cause I know you 
hate 'em) by not taking 
offense (except for those ignorant comments about 
China in the politics conference...). I wish I 
had said something to you about taking care of 
yourself - as though you would have paid the 
slightest attention to me! I wish also I had got¬ 
ten to know The Other Sides of Mandel. Now I'd 
like to hold your virtual hand. I am so sad for 
you. Yes, we're all in this together. 

Mandel, in short order, responded: 

The Real Tom Mandel (mandel) Thu Mar 30 '95 

Adele, you can shovel your self-aggrandizing sen¬ 
timents up you wide ass sideways for the duration 
as far as I'm concerned. You are are definitely 
NOT in this together, except in the merest sense 


of belong to the same species. 

By this point, anything Mandel did or was exposed 
to - visitors, too much talking, even a particular food - 
could set off a bronchospasm. Nana urged him to rest. 
Being online so much, she suggested, could be a strain. 
But he told her that being online made him feel “whole.” 
All that counts online is your mind, and his was as 
sharp as ever. “It makes me feel that I’m healthy and 
alive,” he said. 

April 1 was the wedding day. Nana drove Mandel 
to the home of friends. While others pushed him in 
his wheelchair into the house, she rushed ahead to 
prepare the inhaler so he could breathe. The cere¬ 
mony was small and brief, and the newlyweds returned 

home shortly after¬ 
ward. When they got 
home, Mandel logged 
on and read the con¬ 
gratulatory posts of 
the day to the My 
Turn topic. He had 
enough strength for 
this in reply: 

The Real Tom Mandel 
(mandel) Sat Apr 
1 '95 

Thank you all, for 
your prescence and 
affection. 

In the middle of the 
night, Mandel had a 
severe bronchospasm. 
He was taken to the 
Stanford University 
Hospital. His friends 
came and sat in the 
hall, and Nana allowed 
them in one by one. On The Well that day, some specu¬ 
lation ensued over why he wasn’t logging on. He did log 
on after that, but now he lurked. An old friend of his, 
Ian Tilbury, had flown out from Kansas to say goodbye. 
He knew nothing of The Well, had never seen anything 
like it, and recalls thinking, as he and Mandel read 
posts in the My Turn topic, that the whole thing was 
off the rails: “It was crazy - so-and-so saying how much 
they had hated him, but now they didn’t.” Mandel and 
Tilbury began to laugh. “He was totally proud of the 
fact that he could have pissed off that many people in 
one place.” 

Mandel died early in the morning on April 5,1995. 

He was cremated, and per his request, his ashes ended 
up in the waves off a favorite surfing beach in Hawaii. 
But he had also given careful thought to the fate of his 



WIRED MAY 1997 


Q3Q 







BREITLING USA INC. 

P.O. Box 110215, STAMFORD 
Tel.: 800/641 7343 Fax: 203/327 2537 


CROSSWIND 

Breitling's new mechanical super- 
chronograph displays exceptional 
styling refinement for a wrist 
instrument of such technical cha¬ 
racter. Its sweeping lines and 
exclusive design features express 
the spirit of luxury built in to the 
grandly conceived Crosswind. 


High-flying excellence 

Designed to meet the stringent 
requirements of air navigation, the 
Crosswind chronograph measures 
and records times to a maximum of 
12 hours, including intermediate 
and cumulative times, with l/5th 
second precision. 

The Crosswind is available in steel, 
with twin-metal finish or in solid 
18 K gold, fitted with a leather strap 
or a Pilot bracelet. 


U.S. AIR FORCE 


INSTRUMENTS FOR 


PROFESSIONALS 




















virtual remains. While he left the rights to all his online 
writings to Nana, he also devised a scheme with a Well 
friend named Bill Calvin for programming a Mandel- 
bot, an agent that would pop up at random on The 
Well, posting to conferences with prefabricated, entire¬ 
ly characteristic quotations. Mandel had chuckled at 
the thought. A week before he died, he posted this to 
the My Turn topic: 

I had another motive in opening this topic to 
tell the truth, one that winds its way through 
almost everything I've done online in the five 
months since my cancer was diagnosed. I figured 
that, like everyone else, my physical self wasn't 
going to survive forever and I guess I was going 
to have less time than actuarials allocate us. 

But if I could reach out and touch everyone I 
knew on-line... I could toss out bits and pieces 
of my virtual self and the memes that make up Tom 
Mandel, and then when my body died, I wouldn't 
really have to leave... Large chunks of me would 
also be here, part of this new space. 

--0/;-) - 

ne of the first things Bruce Katz will tell you on 
meeting you for the first time, particularly if the 
conversation turns on his involvement with the world 
of technology, is that he built a computer at age 13. 

This, and the fact that he won a national science con¬ 
test as a teenager, are pieces of information he imparts 
with pride. 

Katz in fact came of age in the shoe business. His 
father, and his father’s father, owned and operated 
their own footwear concerns since 1930, when Katz’s 
grandfather founded the Hubbard Shoe Company in 
Rochester, New Hampshire. Under Katz’s father, Hub¬ 
bard mutated and evolved into Highland Import Com¬ 
pany. Katz’s own entry into the shoe business had all 
the marks of a dutiful son stepping into line. But, not 
the sort to rely on succession, the younger Katz never 
aspired to inherit the family business. In 1969, he left 
Cornell in his senior year. Katz had studied engineer¬ 
ing physics in college yet was reluctant to pursue any 
career. After bumming around the country, he joined 
his father’s business in 1972 and drove from retailer to 
retailer in a Volkswagen truck, hawking the company’s 
shoes. 

Universally cherished for their walking-on-air com¬ 
fort, running shoes had all but annihilated the casual 
shoe market. Katz, famous among friends for having 
“an idea a minute,” had a good one: if he could develop 
a casual shoe with the comfort of a running shoe, he 
might carve out a portion of the shoe market for him¬ 
self. After a year working on the problem, he came up 
with Rockport Walkers. Sales at Highland soon doubled. 


Then Katz threw himself into the promotion of walking 
as a desirable form of exercise. He jazzed up and dis¬ 
tributed an old tome titled The Complete Book of Exercise 
Walking. He sponsored city walks and walks across the 
country. Sales soared. Walking was now a fitness craze. 
By 1986, Katz had taken his family’s sleepy import busi¬ 
ness, changed the name to Rockport, and increased sales 
to some $100 million. 

At the same time, the trajectory of the computer 
industry was arcing at an even more impressive rate. 
“DEC had its own gate at the Boston airport,” he recalls. 
“I was thinking I was in the wrong business. They’re 
having so much fun and they’re building like crazy and 
it’s a boom.” 

In August 1986, Katz declared steadfastly, if disingen¬ 
uously, to the trade publication Footwear News that he 
had no intention of selling his company and had even 
spent the past three months pursuing the possibility of 
going public. One month later, the sale of Rockport to 
Reebok for $118.5 million was announced. Delivered 
from the shoe business at age 40, Katz left for Califor¬ 
nia with the intention of going to art school, learning 
to play the piano, and investing in the computer busi¬ 
ness in some way. He never enrolled in art school, and 
he dropped piano after one lesson (the teacher repri¬ 
manded him for putting a cookie on top of the piano 
when he sat down to play). He spent several years as 
a computer industry hanger-on, attending elite confer¬ 
ences as an observer and mingling with members of 
the digerati. He was also active in the Social Venture 
Network, a fraternity of progressive-minded business- 
people. 

By late 1993, when he was approached by the Point 
Foundation to purchase its half of The Well, Katz had 
decided it would be fun to own a small, hip Sausalito 
computer business. Moreover, he thought he knew and 
understood The Well. It seemed to him a perfect fit. 

Katz enthused about The Well’s potential. “He had 
a lot of the social goals that others on The Well and 
running The Well seemed to have,” says Barlow, whom 
Katz later invited to join the board. “He was trying to 
nurture community. And he saw this as a way toward 
his own personal slice of the computer industry.” 

Katz acquired the Point Foundation’s stake in Janu¬ 
ary 1994. This time, he paid $750,000, more than four 
times what he had paid for NETI’s half in 1991. With 
Well membership now hovering at around 8,000, Katz 
embarked in earnest on a spending spree. The Well 
staff moved from its overcrowded offices to roomier, 
spiffier, cedar-shingled quarters closer to downtown 
Sausalito. A new space had been in the offing for a 
while, but nothing quite so upscale as this. Katz chris¬ 
tened the new office The Well Studio and put a great 
deal of thought into how it should be laid out. He filled 
it with custom-built furniture, including a mahogany 
conference table and matching chairs of deep-green 
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leather. He installed more powerful equipment and 
high-speed phone lines. 

Of all the people who might have bought The Well 
and provided the cash infusion it needed, Katz was 
not a bad pick. Still, a number of people on The Well 
believed from the outset that Katz represented the 
antithesis of its sensibility. He seemed to them to stand 
on the wrong side of a divide that yawned ominously 
between those who understood, appreciated, and cher¬ 
ished The Well, and those who didn’t. 

In the midst of the cosmetic overhaul, Katz was 
pointing The Well in directions that reinforced these 
trepidations. His first goal was to increase The Well 
subscriber base. He thought this could be achieved, 
in part, by creating separate regional Wells around 
the world, each with its own singular character. But 
the reaction was fiercely negative; the Well community 
accused Katz of wanting to 
build an empire of McWells. 

“The Well is not your stan¬ 
dard investment,” says Elaine 
Richards, aka (hooter), a long¬ 
time Well Being and former 
Well employee. “Unlike a 
shoe company, you can’t call 
The Well an inanimate object. 

I don’t think Bruce quite 
grasped how peculiar it was. 

It’s this really undefinable 
package. He didn’t understand 
the emotional needs of this 
seething commodity he sud¬ 
denly had on his hands.” 

And Katz didn’t hang out 
on The Well nearly as much as 
the regulars did, or bother to 
learn much about what made it tick. (When one user 
noticed Katz was online one night, she shot a friendly 
Send his way - he responded in email that he hadn’t 
yet learned the Send command.) With few exceptions, 
he made little effort 

to involve the core of The Well’s users into the process 
of determining the organization’s future. What they 
saw instead, from the sidelines, was Katz ricocheting 
from one plan to the next. 

Katz’s ideas came large and small. All of them cost 
him money. One short-lived plan was to recruit teenage 
“cyberscouts” and send them door-to-door to sign peo¬ 
ple up for The Well. More important, he wanted to 
explore alternatives to PicoSpan. The World Wide Web, 
together with new point-and-click interfaces such as 
Mosaic, was providing a new means of navigating the 
Internet. Katz believed The Well should offer something 
similar. With the idea of building a graphical user inter¬ 
face to the Well, Katz hired a programmer and sank 
tens of thousands of dollars into the project, but he came 


to realize that it was too steep a challenge in the face of 
competing efforts. At around the same time, he also 
hired a trio of young engineers away from Sun Micro¬ 
systems, set them up in offices in Palo Alto, and put 
them to work designing a full-screen menu that would 
sit atop PicoSpan. Katz wanted the debut of this prod¬ 
uct to coincide with a big marketing push. It shipped 
for a couple of years before fizzling out. 

What did eventually result from Katz’s investment 
forays was Engaged, a graphical, point-and-click Web- 
based system for threaded conferencing. But Engaged 
was slow and, compared with the familiar PicoSpan, 
foreign. He may have been correct that Web-based con¬ 
ferencing was the future; he may have been convinced 
that the arcane, command-driven PicoSpan should 
recede into the background. But he was in the distinct 
minority. The response among users was nearly unan¬ 
imous: they jumped down 
Katz’s throat for forcing 
Engaged down theirs. Maybe 
PicoSpan was a pain, they 
argued, and maybe its reli¬ 
ance on text limited what 
might be done on the Web, 
but PicoSpan belonged to 
the culture of The Well. 

What Katz had loved 
about the shoe business was 
this: “You say, ‘How do you 
like your Rockports?’ and 
they say they love them, and 
they start going on about 
their shoes.” When he bought 
The Well, he wanted the 
same response. Instead, 
members remained wary 
and distant. And worried. They complained that Katz 
was using them and The Well in his search to do some¬ 
thing meaningful with his life. He hadn’t bought The 
Well because he was truly interested in it, they claimed, 
but because it would grant him membership in the com¬ 
puter industry clique and enhance his own self-image. 
He had done the right thing for the wrong reasons. 

Katz was hurt and baffled by the resentment. He was 
one of them, he insisted, citing his postcollegiate hippie 
experiences. “The fact is that in 1969 I came out here 
and I lived in the Haight in my truck,” he says. “I trav¬ 
eled around. I painted house numbers on curbs. I lived 
in Berkeley. I went to all the rock festivals. I took all the 
same drugs. So I kind of felt like these were my people.” 

Rockport, he maintained, had been really nothing 
more than a “very successful hippie moccasin business.” 
But because of his success, he said, he was unjustly 
cast as the Evil Capitalist. He’d been accused of buying 
himself a mayorship, while he liked to think of himself 
more as the water commissioner. If he’s the water com- 


What Katz had loved 
about the shoe business 
was this: “You say, 
‘How do you like your 
Rockports?’ and they 
say they love them.” 
When he bought 
The Well, he wanted the 
same response. Instead, 
members remained 
wary and distant. 
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missioner, Well users responded, why isn’t he drinking 
the water? 

This was a difficult bunch to please. They fostered an 
air of proprietorship. Then again, was that so wrong? 
After all, Katz was buying not so much a collection of 
equipment and a conferencing system as a psychologi¬ 
cal database: he was buying thousands of personalities 
and the 1.3 billion words those personalities had gener¬ 
ated over the 10 years of The Well’s life. These were 
people who didn’t collect a paycheck from Katz and 
didn’t have to agree with him on anything. As Gail Wil¬ 
liams once put it, Katz made the mistake of thinking 
he owned the place. 

One Friday afternoon in September 1994, Katz fired 
Mo, with little explana¬ 
tion, and put himself in 
charge of the workaday 
Well. Later, he claimed 
Mo had been incompetent 
in handling the business, 
but some suspected he 
had ousted Mo for not 
being enough of a yes 
man. Whatever the merits. 


Maria Wilhelm, arriving 
to run the company in 1996, 
earned kudos with a bio 
about her pet reticulated python. 


when word got out a fire¬ 
storm ensued, and Katz 
was roundly attacked. 

Well Beings demanded 
that he explain himself, 
ffe did so in a 118-line, 

1,500-word-plus combi¬ 
nation apology and mud¬ 
dled manifesto. “This has been one of the most painful 
few days of my 20-year working career,” he said at the 
outset, then continued: 



civil dialogue that is the foundation of a free 
democratic society. 

He went on to offer his account of the firing: 

Maurice and I had been at loggerheads for a long 
time about what needed to happen on the technol¬ 
ogy and software develpment side and the events 
that were beginning to take place within the 
working team of the company had gone from coun¬ 
terproductive to worse. I had to make a decision 
on how to deal with this and it was my conclusion 
that having two people trying to run the same 
company was not going to work. 


But the most revealing 
part of Katz’s memo 
came near the end, 
where he gingerly chal¬ 
lenged The Well’s credo 
of openness: 

I do not believe that 
anyone is better 
served by a clinical 
dissection of the many 
details of what hap¬ 
pens in the course of 
running a business and 
the dynamics that 
transpire between 
individuals. I am very 
fond of Maurice and it 
was emotionally devas¬ 
tating for me to have 
to go through the day 
on Friday. 


Please understand tht 
this is all I am willing to say about this. I do 
not believe that everyone knowing everything 
about everyone is a necessasry condition for com¬ 


By Friday night when I left the office at 6:00 pm 
I felt so emotionally wiped out that I could 
barely drive home. This was no silicon valley 
Friday afternoon sacking. This was the culmina¬ 
tion of 6 months of agonizing over a difficult 
situation involving working associates whom I 
both like and respect. Days like Friday make me 
wonder why I would chose to do something that is 
requiring such an enormous personal sacrafice 
from myself and my family to effect. The answer 
is that I believe in the power of this new emerg¬ 
ing media and believe that it is one of the 
bright hopes that we have in reinvigorating a 


munity. 

Not exactly pithy or witty or powerful. Sincere, but 
weak. In other words, hamhanded at the whole busi¬ 
ness of posting. Which was the rating some people gave 
him - many of them posting ad hominem jabs in return 
- while others responded sympathetically. When it was 
over, the topic had generated 1,839 responses. (Katz 
later printed out every single post and had the collec¬ 
tion hardbound in black as a macabre personal trophy.) 

Before long, a group of malcontents, many of them 
from the group of original Well members, split and 
formed The River, a Well alternative that proposed to 
run itself as a co-op. In a display of zero confidence 
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in Katz, these people referred to The River as their 
lifeboat. 

Worse, The Well didn’t begin to prosper as Katz 
thought it might - and should - have. Then he did 
something very intelligent. In early 1996, he hired 
someone else to run the company. The new president, 
Maria Wilhelm, was made to order. Charming and 
articulate, Wilhelm had grown up in San Francisco, 
and her family had been prominent in city politics. 

She was a talented writer. She had climbed the ranks 
of Time Inc. and left People magazine, where she was 
chief of correspondents and later editor of new media, 
to help Time create Pathfinder, the company’s Web 
presence. She had a fresh MBA, and not from some 
second-tier school, but from Columbia. She was hooked 
into the digerati. Moreover, she was tough. Had Katz 
commissioned Philip K. Dick to create a Maria Wil¬ 
helm, the invention would have fallen short of the 
real thing. 

One of the first things Wilhelm did after settling into 
Katz’s office was write her bio. Gail Williams had urged 
Wilhelm to do this posthaste, as bios were an impor¬ 
tant yardstick by which new Well members were judged. 
Katz had never bothered to write one, and this over¬ 
sight was one of the many strikes against him. 

With Williams standing behind her, Wilhelm wrote: 

Snakes. So, I was asked in fourth grade, by a 
singularly sweet nun, a Sister Huburt, what I 
wanted to be. Ahh, the big question, still unan¬ 
swered. "A herpetologist," I responded. I still 
know the difference between hemotoxic and neuro¬ 
toxic snake venom and just which serpentine crea¬ 
tures pack a sizable punch. Ask me. Much too 
soon to tell if current endeavors and interesting 
avocations are at all related. Yes, I did have a 
snake, a Reticulated Python named Zanzibar 
Rolling Twitch. I'm sorry to report that his name 
was changed to "Snakey" by the creative folks at 
the Randall Junior Museum in San Francisco when 
he took up residence there a decade or two ago. 

Signals arrived from the community that Wilhelm 
was approved of. In keeping with her bio, her posts 
were playful and funny and literate. In contrast to Katz, 
she didn’t seem to care if people liked her or not. Still 
better, she was willing to write off a social life. She had 
decided to make The Well her life. 

Most important, she was serious about saving The 
Well. She and Katz decided to divide the business into 
three parts: the “legacy” Well, as Katz called it, which 
was essentially the collection of Well conferences; an 
Internet access provider called Whole Earth Networks; 
and a software arm called Well Engaged, to sell cus¬ 
tomized versions of the Engaged conferencing system. 
Wilhelm thought that if anything could generate some 


real revenue, it was Well Engaged, which would demand 
most of her attention. 

That summer, Katz took off for a month-long painting 
course at the Anderson Ranch in Aspen, Colorado, and 
spent the rest of the summer visiting friends in Europe. 
By the time he returned in the fall, the new businesses 
had been formed, the ISP staff had been moved to the 
Whole Earth Networks offices in San Francisco, and 
Wilhelm had sold licenses for Engaged to Playboy , The 
Wall Street Journal , Amazon.com, and Warner Bros. 
Music Group. Things began looking up. 

But even as business was improving, there was con¬ 
cern that if Well Engaged didn’t make it - if the market 
for graphical conferencing systems proved as limited as 
skeptics suspected - or if Katz got tired of losing money, 
he’d tip the whole place into bankruptcy and simply cut 
his losses. 

-;-};-)(;-o/;-) - 

ardcore Well Beings have been bemoaning its immi¬ 
nent demise for years - people were complaining 
in The Well’s second year that it was growing too large 
and impersonal. But recently there have been undeni¬ 
able signs of expansion-related stress. The proliferation 
of private conferences (the number of private confer¬ 
ences now far exceeds that of public ones) has stripped 
The Well of its open, bare-all soul; while the concept 
of private conferences is attractive, they have had an 
eviscerating effect overall. As Well users break off into 
smaller groups, the net result is atomization. One symp¬ 
tom of this materialized with a steady drop in atten¬ 
dance at Well parties; the bigger and more diffuse The 
Well got, the less people felt like socializing. 

For his part, Katz has grown increasingly bitter about 
his hostile reception by The Well community. Almost 
from the start it was rumored that Katz was thinking 
about selling The Well. 

In early December 1996, frustrated after a fruitless 
attempt to reach customer support at Whole Earth Net¬ 
works, John Perry Barlow took a brief stab at orches¬ 
trating a user buyout of The Well. He sent email to a 
small circle of old-timers suggesting the idea, but one 
by one, those on Barlow’s email list made it clear they 
wanted nothing to do with such a scheme. “A user- 
owned Well would be a wonderfully terrible thing,” 
responded Kevin Kelly, who is still a board member. 
“Keep me out of it.” 

Then Maria Wilhelm began thinking about what it 
would take to buy The Well herself. She wasn’t so sure 
she wanted, or had the technical chops, to continue 
running Well Engaged, essentially a software company. 
The Well proper - now 10,000 members strong - was 
a different story. Since her arrival, Wilhelm had been 
eager to concentrate on it full-time. If nothing else, The 
Well possessed what everyone in the cyberworld was 
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now pursuing: brand recognition. She thought it could 
become the official home for specific, intense, and intel¬ 
ligent conversation, just as it had become the online 
gathering place for the nation’s Deadheads. In that 
spirit, she would take The Well back to its roots, to its 
unpretentious beginnings. And start from scratch. 

The community Wilhelm planned to take with her 
was somewhat nonplussed by the notion of her as its 
leader. For after the initial good impression, Wilhelm, 
too, had fallen from grace. Well users liked her but 
didn’t necessarily trust her. They attributed to her a 
certain shrewdness, an adeptness at posting and nego¬ 
tiating matched by little to show for her eight months 
in charge. One longtime user called Wilhelm’s style 
“that aikido thing” - referring to a talent for deflection. 
And, in a familiar refrain, peo¬ 
ple questioned her motives 
for wanting to buy The Well. 

Wilhelm asked Katz just 
before Christmas what he 
thought of her as a purchaser. 

She had trouble extracting an 
answer. For weeks, he put her 
off while he explored other 
potential buyers. In early Feb¬ 
ruary 1997, she tracked him 
down by cell phone at the 
San Francisco airport, on his 
way to the Indian Ocean for 
a rendezvous with Juliet , his 
63-foot sailboat. Katz told 
Wilhelm he’d be willing to 
sell The Well to her. 

Katz, who has invested sev¬ 
eral million dollars in The 
Well, would presumably want 
to recoup at least a portion of that in a sale. Ironically, 
as The Well’s price tag progressively inflates, its under¬ 
lying value as a business enterprise is harder than ever 
to gauge. What does it mean, for instance, that The Well 
is now often mentioned in the past tense, while at the 
same time imitators take it as their model in attempts 
to build financially viable communities in cyberspace? 

In fact, the idea of The Well is in some ways more 
potent than the actuality. Most Internet entrepreneurs 
seeking to create a similar community (that is, create 
a place that will get people to keep coming back) have 
never actually been on The Well. The image they have 
of it is formed from a few fabled incidents, such as The 
Well’s outpourings of help and concern in the face of 
illness. These start-ups give little thought to the deep 
issues of identity that make The Well what it is. In 
addition, many mistake it for an entirely online entity, 
forgetting the vital role that real encounters played 
early on in the cohesion of the Well community. Nor 
do they explore the struggles between business and 


community interests that have punctuated so much of 
The Well’s history. 

These entrepreneurs brandish the term community 
building as if it is a simple matter of putting up a chat 
space on a Web site. They copy the visible patterns 
established by The Well - such as its model of linear, 
threaded conversation - believing that if it happened 
once, it can happen again. 

That’s what Brilliant thought at the beginning, though 
as it turned out NETI never had much success selling 
its own conferencing system. Some of those who helped 
build The Well have held out that hope, too. Tex went 
on to run The Gate, the San Francisco Chronicle/Exam¬ 
inees Web site, where he installed a Web-based confer¬ 
encing system. Fig went to GNN, an Internet service 

provider owned by AOL, 
to try the same thing. 
(When AOL shut down 
GNN last fall, Fig struck 
out on his own, advising 
Web service providers 
on “social architecture.”) 
With venture funding 
and the help of some 
Well friends, Howard 
Rheingold started Elec¬ 
tric Minds, for which 
he licensed The Well’s 
Engaged software. 

But whether The Well 
can be re-created is 
doubtful. Even The River 
hasn’t gone very far, in 
part because those who 
started it have never bro¬ 
ken off entirely from 
The Well. Like all natural systems, The Well was depen¬ 
dent on the conditions under which it began. The same 
could be said for the culture at the origins of the Net 
itself. Go back to the beginnings of Arpanet and you 
find a handful of people with roots in academe who 
embedded their quirks and idiosyncrasies in that cul¬ 
ture, quirks that will always be there, no matter how 
many people come later. 

The Well is, after all, a boiled-down, concentrated 
essence of what people love and hate about the Net: 
community and intelligent discourse on the one hand, 
wackos, poseurs, and flamers on the other. 

Yet even if Wilhelm should fail in her salvage attempt, 
even if The Well itself should disappear, its mystique 
will continue to exist in the minds of people searching 
for a reason to venture into cyberspace. Forty years from 
now, The Well may be remembered only dimly, or not 
at all. But it will have left behind a lasting imprint on 
our culture, as we will be left with the lush promises it 
whispered into our ear. ■ ■ ■ 


Entrepreneurs 
brandish the term 
community building 
as if it is a simple matter 
of putting up a chat space 
on a Web site. 

But can The Well ever be 
re-created? Doubtful. 
Like all natural 
systems, it was dependent 
on the conditions under 
which it began. 
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In Search of the Electronic Brain For decades, 

Al programs haven't stacked up to 2 billion years of evolution. 
But they're coming close. 


By Michael Gruber 


>.05/evolutionary/J 





New advances in the 
connectionist camp 
couid sweep Al into the 
revolution of thought 
currently transforming 
the physical and 
biological sciences. 


Y ou are reading this with a pretty good 
computer. It is highly portable (weigh¬ 
ing just 3 pounds), draws little power, has 
a lot of memory, is adept at pattern recog¬ 
nition, and has the ability - unique so far 
among all computing entities - to generate 
and process natural languages. All this and 
stereo sound, too. On the downside, it is 
terribly slow - just a 
few floating-point cal¬ 
culations a second - 
it’s down for at least 
a third of every day, 
and its software is 
full of bugs, despite 
having spent the last 
quarter of a million 
years in beta. Never¬ 
theless, this computer 
- the human brain - 
has always been the 
gold standard among 
people who devise 
electronic computing 
devices: we would 
dearly love to have a machine that did all, 
or even many, of the things brains (and so 
far only brains) are capable of doing: talk¬ 
ing in natural language, figuring out novel 
solutions to problems, learning, showing 
a little common sense. 

To create something in the lab that nature 
has taken millennia to evolve is more than 
a pipe dream to those in the field of artifi¬ 
cial intelligence. Warring schools of thought 
debated the problems since the 1950s and 
roadblocks loomed until the work was 
lulled into a sort of dormancy. But after 
years of relative silence, Al has been reju¬ 
venated by the field of evolutionary com¬ 
puting, which uses techniques that mimic 




nature. The battles between connection¬ 
ist and symbolist rage anew, albeit in 
mutated form. 

We have been trying to make a brainlike 
machine for a long time now - almost 
from the beginning, when computers were 
called electronic brains. We thought it 
would be easy. People do math; computers 
(it was instantly discovered) could do 
math, too - faster and more accurately 
than people. People play games, from tick- 
tacktoe to chess; computer programs play 
games as well - better than most people. 
People have memory; they use logic to 
solve problems - and so do computers. 

The brain, it was thought, is clearly a sort 
of computer (what else could it be?) and 
so must be running some sort of software. 
In the ’50s, when John von Neumann and 
others were laying out the theoretical basis 
for electronic computation - when the 
currently familiar distinctions between 
hardware and software, memory and 
processor, were first established - this 
seemed a straightforward and feasible 
task. It was a principle of this early work 
that the instruction-set of any so-called 
von Neumann machine (that is, nearly 
every electronic computer) could be made 
to run on any other von Neumann machine. 
This became a common dodge: it’s no trick 
to create a Mac or a PC inside, say, a Sun 
workstation. So, the theory went, by using 
rigorous analysis, symbolic logic, and theo¬ 
retical linguistics, just figure out what kind 
of software the brain is running, install it 
in a computer of adequate capacity, and 
there you’d have it - an electronic device 
that would be functionally indistinguish¬ 
able from a brain. 
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SPHERE 


In pursuing this optimistic program, the 
symbolist AI community declined to seri¬ 
ously investigate the only item capable of 
creating it: the brain. What was of concern, 
however, was what the brain did. After all, 
went the metaphor common at the time, 
you wouldn’t spend a lot of time analyzing 


the wings and feathers of birds if you were 
designing an airplane; you’d look at the 
basic principles of flight - lift, drag, motive 
force, and so on. 

But there soon arose another camp of 
researchers, the connectionists, who used 
a quite different metaphor. The brain, they 
observed, was made up of small, elaborately 
interconnected, information-processing 


units called neurons. Perhaps this inter¬ 
connection of small units was not irrele¬ 
vant to brainlike functions, but the essence 
of it. Perhaps if you built a tangle of little 
electronic information-processing units 
(transistors and capacitors, et cetera), 
brainlike functions might result sponta¬ 


neously, without the necessity of endless 
lines of code. 

In the ’60s, the hopes of the connection- 
ist school were largely embodied in a set of 
devices called perceptrons. Within these 
components, photosensitive detectors were 
connected in various ways to intermediate 
electronic units, which were then con¬ 
nected to some kind of output device. 


It worked something like this: you’d 
begin by holding up, say, a triangular 
cutout in front of the photoreceptors. The 
lights on the output device would then 
flash, first at random, and then, as certain 
circuits were given more juice and others 
less, the intermediate layer would rearrange 
itself until the flashing took on a more 
ordered pattern; gradually, the lights 
would form the shape of a triangle. Do 
this enough times, and you’d soon wind up 
with a system that seemed to distinguish 
that triangle from, say, a circle. The system 
appeared to learn. 

The early connectionists were wildly 
enthusiastic, arguably far more so than 
their results warranted. Advanced percep- 
tronlike devices, many connectionists 
claimed, would soon learn to read and rec¬ 
ognize complex images. In 1969, however, 
the symbolists attacked. Marvin Minsky 
and Seymour Papert, writing from the 
center of symbolist thought - the MIT AI 
Lab - presented in their book, Perceptrons: 


Nobody programmed this backgammon player. 

The neural nets actually programmed themselves. 
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An Introduction to Computational Geome¬ 
try , an elegant and devastating mathemati¬ 
cal proof that the devices, as they existed, 
could never “learn” to recognize complex 
shapes and so could never become more 
than interesting toys. As a result of this one 
book, connectionism nearly evaporated 
as funding and interest fled. But, a decade 
later, the connectionist school is back, and 
in quite a different form. 

On the big workstation screen in Jordan 
Pollack’s Brandeis University lab, the com¬ 
puter is playing backgammon with itself - 
game after game. The black-and-white 
discs leap across the points; the images 
of the dice flash their numbers almost too 
quickly to read. So what? you might say. 
Kids program games like this in their spare 
time and give the results away on bulletin 
boards. Pollack, a large, bearded man with 
the exuberant air of a youngish Santa, 
explains the difference: nobody pro¬ 
grammed this backgammon player. The 


programs (actually neural networks) pro¬ 
grammed themselves. Within the simpli¬ 
fied environment represented by the rules 
of backgammon, entities made up of num¬ 
bers compete against each other. The win¬ 
ners create hybrid offspring; the losers die. 
There is mutation in this world as well. 
Sometimes these alterations are beneficial, 
sometimes not. Just as in real life. Watch¬ 
ing the games flash by is akin to looking 
into the electronic equivalent of one of 
those Precambrian soups, where clumps 
of chemicals are inventing self-organization 
and starting to become something more 
important. This is evolutionary computing, 
one of a family of efforts aimed at finessing 
the seemingly insoluble problems that 
have prevented the programming of any¬ 
thing recognizable as an artificial human 
intelligence. 

Pollack, though a sort of connectionist 
himself, believes, perhaps paradoxically, 
that Perceptrons will stand as one of the 
intellectual monuments in the development 


of connectionism. “It had an herbicidal 
effect on the field,” he says. “Symbolic AI 
flowered, but connectionism wasn’t com¬ 
pletely killed off. The ’70s were sleepy 
and boring, but in the ’80s, connectionism 
blossomed. In the ’90s, it’s a really interest¬ 
ing field again.” 

So what happened? 

According to Pollack, parallel processing 
became cheaper and more important, so 
people became interested in how you tied 
together all those processors - basically 
a connectionist problem. The associate 
professor of computer science and complex 
systems is quick to point out that the mili¬ 
tary also got interested in the problem and 
figured a connectionist orientation couid 
help solve it. Soon, money started to flow 
again. Pollack postulates that the symbolic 
camp then began to wane as the limita¬ 
tions inherent in its theoretical approach 
began to show. But isn’t there a double 
standard operating here? Pollack starts 
talking about a review he wrote in 1988 
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on the reissue of Perceptrons. One of the 
critiques leveled by symbolic AI at connec- 
tionism is that the things you can do with 
networks at low orders of complexity are 
pretty trivial; when you try to scale up you 
run into intractable problems. Pollack 
quickly points out that the same is true 
of symbolic AI. 

Everyone who has ever struggled to write 
a computer program or screamed in fury 
at a buggy application understands the 
problem at some level. All computer pro¬ 
grams are sets of logical rules that, gener¬ 
ally speaking, do simple things: add lines 
3,18, and 87 and compare the outcome to 
value x: if larger, do y; if smaller, do z. Add 
enough of these simple things together and 
you have a useful, relatively stupid program; 
one that might enable you to do a short 
stack of things with your computer. Imag¬ 
ine then, how hard it is to write the rules 
necessary to do truly complex things, like 
comprehend a sentence in English or gener¬ 
ate the correct response from a database of 
thousands of responses. Imagine how much 
more difficult it is to get large numbers of 


The goal of knowledge engineering 
was to develop so-called expert systems, 
a methodology of symbolic AI. The idea 
was simple: people’s brains are full of 
facts, and people make decisions based on 
those facts according to logical rules. If you 
loaded all the relevant facts about some 
technical held - say internal medicine - 
into a computer, and then wrote decision 
rules (in Lisp) that marshaled the appro¬ 
priate facts against a real-world problem, 
and if you had a powerful enough parser 
(a program that interprets questions and 
pulls out the appropriate facts) then, in 
effect, you would have created a sort of 
brain - an internist’s brain - inside a com¬ 
puter. These kinds of constructs are also 
known as rule-based systems. The dream 
of knowledge engineering was that an 
expert system rich enough in rules would 
one day be able to process natural human 
language. But the theory failed to live up 
to its early promise (which is why we still 
go to doctors who play golf). 

As the backgammon games reel behind 
him, Pollack explains the disillusion. 


Scaling a network from a low to high level of complexity 
produces intractable problems at the programming level. 


these complex rules to dance together to 
the same tune. “No rule-based system,” 
Pollack explains, “has survived more than 
around 10,000 rules, and the problems 
of maintaining such large rule bases are 
unsolved. So scaling is a disease that 
affects all kinds of AI, including the sym¬ 
bolic kind.” He smiles. “Minsky was mad at 
me for about four years after I published 
that review, but now we’re friends again.” 

Pollack has a foot in both the symbolist 
and connectionist camps. He started as a 
Lisp jockey (Lisp being a contraction of 
List Programming, an early, high-order 
programming language), doing what used 
to be called “knowledge engineering” on 
mainframes. 


“To get any rule-based system to really 
mock up human mentation, you need lots 
and lots and lots of rules; and not only is 
this terrifically difficult from a program¬ 
ming standpoint, but even if you do get 
all those rules written, you still lack some¬ 
thing essential. I came to realize that 
human psychology was different in essence 
from what went on when you ran a Lisp 
program.” He pauses to think about how 
to illustrate the difference. “The astronomer 
married a star,” he says, grinning. “That’s 
a legitimate sentence in English: you and 
I can extract some meaning from it, but 
I can’t conceive of a set of rules that would 
enable a computer to interpret that in the 
way we do.” 


Here is where Pollack moves to the con¬ 
nectionist camp. “The unavoidable thing,” 
he explains, “is that human behavior is 
complex, and it arises from complexity, so 
you’re going to need 10 billion, 100 billion 
of something. I decided that something was 
not going to be rules.” 

What, then? Might that something be 
connections among nodes in a neural net? 
Possible paths through a network? “Some¬ 
thing like that,” Pollack responds. “It’s not 
entirely clear what, but it is clear - to me 
at least - that it’s not going to be 10 billion 
rules. Whatever the theoretical aspects, in 
practical terms it can’t be done.” 

Pollack is referring to a version of what 
early programmer Frederick Brooks called 
the “mythical man-month” problem. When 
they first started to write big programs, 
they thought that programming was analo¬ 
gous to other group activities in industry, 
like building dams or factories. If the work 
wasn’t going fast enough, you added a cou¬ 
ple of hundred man-months, and the work 
sped up. But when they tried to do that 
with programmers, not only did the work 
not speed up, it slowed down. Integrating 
the work of the individual programmers so 
that all the code would work together as a 
functional whole became virtually impos¬ 
sible because of incompatible internal 
communication between program 
elements. 

“The biggest programs now running are 
about 100 million lines of code, and they’re 
extremely hard to maintain,” Pollack says. 
“To sit down and write a mind, even 
assuming that you knew what to write, 
would take what? Ten billion lines? It’s in 
the same class as weather prediction, 
which I guess we’ve finally given up on. 

You can’t do it. But the founders of AI still 
have this naive idea that you can attack 
psychology symbolically, formalize the 
mind that way, and program it.” 

Pollack and I leave the lab and walk back 
to his office, which is the typical small aca¬ 
demic box. While he makes a call, I take 
the time to look around the room. Many 
have observed that the exquisite precision 
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required of people who program comput¬ 
ers is not often reflected in their physical 
surroundings. Here, every level surface, 
including the floor, is burdened with stacks, 
heaps of papers in no apparent order. On 


the wall is a poster for a conference Pol¬ 
lack is in the process of organizing. The 
conference is called From Animals to Ani¬ 
mats, and on the poster is a painting of 
an eagle dancing with a shiny mechanical 
lobster. 

He gets off the phone, and I ask him for 
a copy of the perceptrons paper he men¬ 
tioned earlier. Unerringly, he pulls a copy 
out of one of the piles and hands it over; 

I realize that this sort of retrieval would 


be hard to program using symbolic AI. 

We chat briefly about his conference - 
apparently there really is a robot lobster 
in existence (a neural-net device, of course), 
although it does not actually dance with 


eagles. We talk about the incredible diffi¬ 
culties of getting even lobsterlike behavior 
out of a machine, and then he starts in 
about AI again. 

“Let me use an aeronomics metaphor,” 
Pollack says. “You have to understand how 
central this metaphor is to the symbolist 
argument. They want you to think that 
nonsymbolic approaches are like those 
silly flapping-wing airplanes you always 
see collapsing in old films. So, the story 


goes, building AI on a neural base, say, is 
like building a plane on a bird base, with 
flapping wings. But a couple of years ago, 

I actually looked at what the Wright broth¬ 
ers were doing and thinking, and it’s not 
like that at all.” 

Pollack deconstructs the analogy between 
AI and mechanical flight, pointing out that 
the real achievement of the Wrights was 
not the airfoil, which had been around for 
centuries, or even the use of the internal- 
combustion engine. Others had used both 
before the Wrights, and most of their 
designs had crashed and burned. Why? 
Because the pilots tried to maintain equi¬ 
librium in the aircraft simply by shifting 
the weight of their bodies - a technique 
that works fine in a light glider but becomes 
ineffective in a heavier machine. As Pol¬ 
lack explains, “It’s a scaling problem. 
What the Wrights invented and what made 
mechanical flight possible was essentially 
the aileron, a control surface. And where did 
they get it from? From studying hovering 


Once a program reaches around 10 million lines 

of code, it will collapse under its own weight. 
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birds! Look, flight evolved. First you had 
soaring on rigid airfoils. Then you got 
the ability to balance in wind currents 
using the trailing wing feathers as ailerons.” 
Pollack’s point is that motive power came 
last. Thus, focusing on all the flapping 
obscures the real achievement, which is 
precise control. 

Analogously, the symbolic AI programs 
that actually work are similar to little light¬ 
weight gliders. The code-tweaking that’s 
necessary to get them running is a lot like 
a pilot moving his body to balance the 
plane. But beyond a certain size, you can’t 
maintain stability that way: once these 
programs reach around 10 million lines 
of code, they will collapse under their own 
weight. What is missing is some kind of 
control principle, something that will 
maintain the dynamic coherence of the 
program - the plane - in the face of what 
amounts to a windy sky. 

The talk about the Wrights and the elec¬ 
tronic lobster gets me thinking about what 


the great tinkerers have given to the 
world, and it strikes me that Pollack, and 
maybe connectionists in general, are of 
this breed - people who want to fuss with 
the stuff, with analogs of the infinitesimal 
units encased within our skulls that, wired 
together, produce thought. 1 ask Pollack if 
he invents things, and, somewhat sheep¬ 
ishly, he says he does and brings out a black 
plastic unit the size and shape of an ocar¬ 
ina covered with little buttons. He plugs it 


Because of the failure of the more 
grandiose hopes of AI, Pollack is extremely 
cautious about what can be done by con- 
nectionist approaches. He certainly does 
not pretend to have the key to resolving 
the software engineering crisis, but he 
believes its solution rests with evolving 
systems from the bottom up. That means 
developing robust and stable programlike 
elements locked into long-term, gamelike 
situations. 


In the near term. Pollack hopes to show how to learn 
complex behaviors from relatively simple initial programs. 


into a laptop that sits balanced atop a pile 
of papers and, one-handed, begins to pro¬ 
duce text on the screen. It’s a mouse; it’s a 
keyboard. I love it and find it typically Pol- 
lackian - it’s simple, it’s useful, it works. 


“What I want to do in the near term,” 
Pollack explains, “is show how to learn 
complex behaviors from relatively simple 
initial programs without making grandiose 
claims - the point being to show real 
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growth in functionality, not to just talk 
cognitive theory or biological plausibility” 
To achieve that kind of growth, Pollack 
is focusing on an AI technique called coev¬ 
olution. In biology, coevolution defines 
the ways in which species change their 
environment and one another, as well as 
the way the modified environment feeds 
back to further change the biota. (A classic 
example can be found by studying prehis¬ 
toric Earth: anaerobic organisms formed 
and adapted to an oxygen-poor environ¬ 
ment; over eons, their by-products pro¬ 
duced an environment rich in oxygen, to 
which their descendants then had to adapt.) 
In the machine version, you establish a 


of chance as well as skill, so it is possible 
for a champion with a great strategy to 
lose to a duffer with a run of luck. The 
postdoc on the project, Alan Blair, quickly 
figured out how to douse the effect by 
crossbreeding the champion with a suc¬ 
cessful challenger, rather than replacing it. 

The technique of using self-challenging 
computers to master a cognitive domain 
(like a game) has been around since 
almost the beginning of AI, but had long 
been relegated to the margins of the held 
because, as Pollack explains, “the comput¬ 
ers often come up with weird and brittle 
strategies that allow them to draw one 
another, yet play poorly against humans 


In the coevolutionary arms race, AI programs must 

compete to survive: those that become better at playing 
the game are allowed to reproduce. Those that fail die. 


large population of learning entities in an 
environment that challenges them to suc¬ 
ceed at some simple task, like winning a 
game against a player making random, 
legal moves. When these entities succeed, 
they are allowed to reproduce. Thus, the 
general population of players becomes 
better at the game. (What “better” means 
on the level of neural network code is 
simple: winning strategies are assigned 
greater “weights.” The higher the weight, 
the more likely a player is to use that strat¬ 
egy. The act of winning is what assigns 
weights, much like in real life.) In order to 
survive in this changed environment, suc¬ 
ceeding generations must become better 
still. That is, once everyone can beat ran¬ 
dom players, you have to make even better 
moves to beat players in succeeding gener¬ 
ations. Pollack calls this an “arms race.” 

As an aside, Pollack tells me about a 
problem that emerged early in the back¬ 
gammon arms race - a phenomenon Pol¬ 
lack calls the Buster Douglas effect, after 
the hapless pug who recently became, 
exceedingly briefly, the heavyweight cham¬ 
pion of the world. Backgammon is a game 


and other symbolically engineered pro¬ 
grams. It’s particularly a problem in deter¬ 
ministic games - games without random 
elements, like ticktacktoe and chess. What 
happens is that the competing programs 
may tend to ignore interesting, more 
difficult kinds of play and converge on a 
mediocre stable state where they play end¬ 
less drawn matches. It looks like competi¬ 
tion, but it’s actually a form of cooperation. 
You see something like this in human edu¬ 
cation - the students 'reward’ the teacher 
by getting all the easy answers right; the 
teacher 'rewards’ the students by not asking 
harder questions. But a couple of years 
ago, Gerald Tesauro at IBM developed a 
self-playing backgammon network that 
became one of the best backgammon play¬ 
ers in the world.” 

Indeed, Tesauro’s work was tremendously 
interesting and exciting to Pollack and 
others in his held because it demonstrated 
that a learning machine starting from a 
minimal set of specifications could rise 
to great sophistication. The question was 
How did this happen? Was it some clever¬ 
ness in assigning weights, some subtlety 


in the learning technology he used, or was 
it something about the game? Well, the 
nature of the game does make it especially 
suitable for a self-playing net. Unlike 
chess, backgammon can’t end in a draw, 
and the dice rolls insert a randomness into 
play that forces the artificial players to 
explore a wider range of strategies than 
would be the case in a deterministic game. 
Beyond that, however, Pollack suspected 
that the real key was in the coevolutionary 
nature of the players’ competition. 

To test this theory, he and his crew 
decided that they were going to make their 
initial two players really, truly stupid, by 
providing them with only the most primi¬ 
tive possible algorithm or learning rule. 
Among cognitive scientists, this is called 
hill climbing. Imagine a program so dumb 
that an earthworm looks like John von 
Neumann in comparison. This creature 
has only one goal in life: to climb to the 
top of the hill and stay there. It has only 
one rule: take a step, and if that step is in 
an up direction, take another step in that 
direction; and if the direction is down, 
don’t step there - change direction and try 
again. There’s no problem on a perfectly 
smooth, conical hill - the thing gets to the 
peak with no problem. But what if the hill 
has a little peaklet on it? A pimple? The 
creature will inevitably climb to the top of 
the pimple and stay there, because every 
step it takes off the pimple’s peak is down. 
The behavior is far from interesting. 

In the backgammon hill climb, that sim¬ 
ple first rule was “make a legal move.” The 
initial digital contender starts with zero 
weights in its network, which amounts to 
random play, and is set to compete against 
a slightly mutated challenger. The winner 
gets the right to reproduce. The resulting 
generation competes in the next cycle 
against a new mutant challenger. If this 
arms-race process is successful, the win¬ 
ning nets grow more complex, more evolu- 
tionarily fit at backgammon. Pollack decided 
to use hill climbing because, he says, “It’s 
so simple. Nobody would ascribe some 
amazingly powerful internal structure to 
hill climbing alone. The fact that it worked 
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so well is an indication of how important 
the arms-race aspect really is.” 

The arms race avoids certain problems 
common in the field of evolutionary com¬ 
puting, partly because it works with what 
are called genetic algorithms. These algo¬ 
rithms are termed “genetic” because they 
mimic how genes behave in natural selec¬ 
tion. The technique starts with an artifi¬ 
cial population made of random strings of 
Is and Os, which are rated by a set of clas¬ 
sifier rules. For example, we might want 
a classifier rule that identified cats. In that 
case, we might establish that Is in certain 
places on the string designate cat attributes 
such as “purrs,” “catches mice,” “furry,” 
“has claws,” and so on. The Os might 
represent noncat attributes: “metallic,” 
“winged,” “votes Republican.” A set of these 
classifier rules, or tests, can be written so 
that, when combined, they solve a partic¬ 
ular real-world problem. The complete test 
set is known as a fitness function - a term 
suggesting the fitness that prompts the 
survival of organisms and the evolution 
of species. In practice, a population of 
code strings is subjected to the regime of 
the fitness function. Those including bits 
favored by that function survive and 
“mate,” the others perish. These entities 
may exchange bits of code, rather like 
microorganisms exchanging strips of DNA, 
to make novel - and perhaps more fit - 
genomes. Over many generations, the 
strings will come closer and closer to 
a good solution posed by the problem. 

Such genetic approaches can create pro¬ 
grams with functionalities that could not 
have easily been programmed in the tradi¬ 
tional way. Invented independently by 
John Holland at the University of Michi¬ 
gan and (as “evolutionary programming” 
or “natural selection programming”) by 
Lawrence Fogel in the late ’60s, the field 
has recently picked up new steam as John 
Koza demonstrated how genetic algorithms 
relying on the ability of coded expressions 
(ordinarily written in Lisp) can actually 
be used to solve lots of difficult problems, 
in business, in calculating game payoffs, 
in jet engine design, and so on. 


The problem with such procedures, says 
Pollack, lies in writing the fitness function. 

“Koza and many others in this field are 
essentially engineers searching for useful 
products in the short term. In fact, Koza 
wanted to call the field genetic engineer¬ 
ing, but that term was, of course, already 
claimed by the real biologists. So these engi¬ 
neers are used to writing fairly complex 
fitness functions to drive the population of 
genetic primitives to produce something 
usable in a reasonable number of cycles. 
But, naturally, once you start doing that, 
you tend to run into the same sorts of prob¬ 
lems as the symbolists do - the fitness 
functions start getting as complex and 
unwieldy as regular AI programs. It’s some¬ 
thing of a shell game: you’re just invest¬ 
ing your knowledge-engineering energy in 
a different place.” 

We head back to the lab for another look at 
the backgammon players and a demonstra¬ 
tion of a program that plays the Japanese 
game of go, which is infamously difficult 
to program and not ready for prime time. 
On the way, we pass through an old-fash¬ 
ioned machine shop, a place of turret lathes 


selection. As the players - the genetic 
primitives - get better and better, the 
fitness function changes with the popula¬ 
tion. I mean, fitness dynamically changes, 
just like an environment changes and 
becomes richer, with more niches spawn¬ 
ing more and variant forms of life as the 
individual organisms within it evolve.” 

He has a point: evolutionary arms races 
of the type that have raged on this planet 
for more than 2 billion years are the only 
process we know for sure that can pro¬ 
duce bodies, brains, and, ultimately, 
minds. The real question for modern con- 
nectionists is whether any constructable 
network will have the capacity and con¬ 
trol necessary to do the things that now 
only brains can do. Neither Pollack nor 
anyone else can yet specify how such a 
net might come into being, but Pollack 
points to the possibility that connection- 
ism will sweep AI into the current revo¬ 
lution of thought now transforming the 
physical and biological sciences - a revo¬ 
lution based on a new appreciation of 
fractal geometries, complexity, and chaos 
theory. On the other hand, it may all go 
bust, as it did back in the ’60s. Pollack 


Evolutionary computing uses what are called genetic 

algorithms - termed "genetic" because they mimic how 
genes behave in natural selection. 


and grinders that contrasts rather star¬ 
tlingly with the rest of the lab. “We plan on 
making robots,” says Pollack off-handedly. 
“I’d like to try to evolve lifelike behaviors 
inside virtual worlds and then download 
them to the real world. This is all in the 
future, of course.” 

Using coevolution? 

“Probably. The really interesting thing 
about it is that there’s no need to gener¬ 
ate an absolute fitness function, because 
it’s based on the relative fitness of com¬ 
peting units - competing 'genetic’ lines - 
as it is in nature. I think that’s how you 
capture the raw unequaled power of natural 


acknowledges that possibility but adds 
that if it doesn’t crash within 10 years, 
connectionism will have overcome its 
current limitations and become a boom¬ 
ing field. 

Meanwhile, there is backgammon. 

If you play the game and would like 
to try your hand against the ghost in the 
machine, you can do so by logging on 
to Pollack’s Web site at www.demo.es 
.brandeis.edu/bkg.html. But don’t wait too 
long. The machine is getting better. ■ ■ ■ 


Michael Gruber (mag@well.com), a for¬ 
mer biologist , writes thrillers in Seattle. 
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Competition's Competitor 

By Steven Rivkin 


"Long experience has, 
however, taught me not 
always to believe in the 
limitations indicated by 
purely theoretical consid¬ 
erations.These - as we 
well know - are based on 
insufficient knowledge of 
all the relevant factors." 

- Guglielmo Marconi 


The Telecommunications Reform Act legislated a "pro-competitive, 
deregulatory national policy framework" for the information age. 

A year later, the centerpiece of that reform effort - two-way broad¬ 
band networks to the home - has vanished. 

Even with all the nifty new wireless devices that deliver voice, data, 
and video, the tough nut of building networks using fiber or fiber- 
coax hasn't cracked. And, because the Supreme Court let stand a lower 
court's stay of new FCC rules, competition won't roll out before judi¬ 
cial reviews are completed, months or years hence. 

But the reason the promised infrastructure 
won't appear any time soon is not the law's 
delay: it's because local broadband networks 
aren't economically feasible to build on a 

competitive basis. Any one network, created at great cost, can usually 
be expanded more cheaply than a second network can be created. 

So it makes no sense for incumbent cable and telephone providers 
to bet their companies against each other by investing massively in 
new technologies: broadband infrastructure seems to be a "natural 
monopoly" - the rare situation where competition can't work, accord¬ 
ing to mainstream economics, because the market is too "thin." 

Yet the ideology of competition (so productive where it applies and 
when it does work) has a life of its own. Some who boomed the infor¬ 
mation superhighway a few years ago now question whether broad¬ 
band networks are needed - if only because competitive networks 
don't seem feasible. And Washington is smitten with selling off the 
airwaves. Intentionally or not, spectrum auctions siphon off demand 
and funding that could be aggregated to pay for broadband infra¬ 
structure. Deregulatory romance is hampering practical solutions 
to how to pay for such networks, how to build them with deliberate 
speed, and how to assure that they provide "universal" service. 

Rather, the key to building broadband infrastructure will be to coop¬ 
erate, not compete - with local power companies taking the lead to 
build common infrastructure. Why electric companies? Because utili¬ 
ties need universal, instantaneous data flows to optimize marketing, 
efficiency, control, and environmental accountability."Just-in-time" 
energy could be an enormously advantageous application of com¬ 
puting. Utilities have financially significant reasons for bringing the 
infrastructure into being, together with assets such as poles, wires, 
billing systems, customer goodwill, and service crews. 

These resources would be convenient instruments for cooperation, 
with the utility ceding retail service options to its telecommunica¬ 
tions and information provider partners. The utility's rewards would 
come from building and running the platform over which rival 
providers reach ultimate customers. 

An apt analogy would be a shopping mall - a developer (the utility) 
builds a shared space and leases to anchor tenants (telephone and 
cable companies) and others, who compete with each other to serve 
customers - a stimulant, not a threat, to competition. 

Moreover, the mall model also offers a practical, entrepreneurial 
way to pay for such projects. Instead of looking to future monthly bills 
(which utility regulators traditionally scrutinize to protect customers). 


Reducing Hang Time 

By Peter Cassidy 


Given today's telemetric 
devices and the Web's ubiq¬ 
uity, Dr. Kevorkian should not 
have to bear the burden of 
assist¬ 
ing 

suicides 
alone. 

Consider two remote-assis¬ 
tance scenarios through an 
imagined suicide-assistance 
site: Wasteme.com. 

Each day, a terminal don't- 
wannabe posts his or her story 
to the site, which is rigged to 
administer a minute dose of 
the selected poison. If the 
click-throughs mount up to 
some minimum threshold of 
fatality, the whole dose would 
be administered automatically. 
Or consider the firing-squad 
lottery option: All but one 
click would be innocuous and 
incur no delivery of poisons. 
The "winner," however, would 
administer the coup de grace 
anonymously in delayed time. 
Leave the final act to the ran¬ 
domness of the Web, Jack. 

Peter Cassidy (pcassidy@delphi.com) 
writes on tyranny and the mutation of 
the republic from Boston. 


"To be the present of the past. 
To infer the difference." 

- Eavan Boland 
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long-term leases with service providers become collateral for utilities 
to raise financing from Wall Street.This way, there will be abundant 
competition in services and plenty of reason to speed up 
delivering those services so that broadband networks can 
start creating new wealth. 


Steven Rivkin (srrivkin@msn.com) is a Washington, DC, lawyer who counsels electric 
and telecommunications companies and does research for Lawrence Berkeley National 
Laboratory. 


Mass Transit! 


By Jaron Lanier 


"Postmodern culture with 
its decentered subject can 
be the space where ties 
are severed or it can provide 
the occasion for new and 
varied forms of bonding." 

- bell hooks 


Out of the Box 

By The Sucksters 


FROM NOVI ON, 
/ILL CONTENT WILL 
BE RESTRICTED TO Z 
30x30 PIXEL SQDZRE 
BOX. WE LL CZLL IT 
THE CONTENT 
BZNNER." 



Car and Driver considers it such big news that the magazine 
overrides the format readers have come to know through the 
years. The article starts in a blaze on the cover 
and continues from there, preempting even 
the table of contents. 

"Mass Transit!" blares the headline. There's 
a psychedelic rendering of a bus ticket in front of a swirling 
route map. "Remember when competing models of cars came 
out every year and fought for your attention?" the article 
begins."Well, forget all that. Cars are dead. And good riddance. 
Welcome to the new world of buses and trains." 

Whoops, wrong industry! 

What we have here is a tragic misalignment of corporate 
cultures. In the information industry, no one can figure out how 
to make real money off the most successful media innovation 
since television: the Web. The Web was a fait accompli before 
it made the cover of Wired. It happened so fast that millions of 
people were using it before anyone could design an advertise¬ 
ment for it.The damned thing was so successful that it raced 
ahead of both pundits and capitalists. The Web doesn't owe the 
industry any favors and seems to know it. 

The industry, meanwhile, is racking its brains trying 
to figure out where the money is. And so, unlike the 
Web,"push" is being pushed on users, for the simple 
reason that it would reestablish the old basis for mak¬ 
ing money from media. Push is not a technology, but a 
way of using technologies to make new media emulate old 
media. Push indicts the business minds of new media for 
failure of imagination. Push ultimately will mean television 
all over again, since that's the only business model our mori¬ 
bund investment sector seems able to fathom. 

Meanwhile, the transportation sector is having exactly 
the opposite problem. While we've successfully maintained 
the ready availability and low price of gasoline, it's obvious 
we can't keep doing it forever. For one thing, we hide the true 
price from ourselves. We have to send the army around the 
world to fight and die for a nonrenewable resource that we're 
squandering anyway. And the death toll from car accidents 
is worse than from wars. In fact, automobiles are staggeringly expen¬ 
sive. And yet the transportation industry can't imagine a business 
model that would attempt to wean people from their beloved cars. 


Across America, companies 
have responded with knee- 
jerk proscription to the 
allegedly unproductive Web¬ 
viewing habits of employees: 
Microsoft denies temporary 
workers access to the Net; 
Compaq fires laborers who 
spend more time looking at 
silicone than silicon. But 
there's an untapped upside 
to unauthorized Web surfing. 
Indeed, the wanton white- 

collars 

Recalculating CPM 

Apple, 

By G. Beato and 

AT&T who, according to a 
survey conducted by A. C. 
Nielsen, spend up to 13,000 
hours per month ogling the 
Penthouse Web site are a 
tremendous corporate asset. 
Young, educated, affluent, look¬ 
ing to maximize their scant 
leisure hours with high-ticket 
consumer purchases: what 
advertiser would not pay 
dearly to reach them? Instead 
of making sites like Penthouse 
off-limits, these companies 
should demand a cut of the 
advertising revenues. 


G. Beato (traffic@microweb.com) is a 
San Francisco-based freelance writer. 


"Remarks are not literature/ 
- Gertrude Stein 
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THE EARTH IS TWO-THIRDS WATER, 

SO YOU MIGHT AS WELL HAVE 

FUN WITH IT. AND AT SEA-DOO? 

FUN IS WHAT WE’RE ABOUT. 

OUR BOATS FEATURE A UNIQUE 

COMBINATION OF STYLING, 

PERFORMANCE AND HANDLING, 

UNLIKE ANY OTHER WATERCRAFT 

ON EARTH. FOR ’97, WE’VE 

CREATED A LINE OF HIGH-TECH, 

HIGH-PERFORMANCE BOATS 

THAT AREN’T JUST FUN TO RIDE; 

THEY’RE FUN TO OWN. 

SEA-DOO. THE BEST SELLING 

BOAT IN THE WORLDS 

1-800-882-2900 

http://www.sea-doo.com 



EVERYBODY’S D 



"©Trademarks of Bombardier Inc. and/or affiliates. ©1996 Bombardier Inc. All rights reserved. 
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Web browser, car - see the connection? The appeal is similar: I go 
where I want. I am in control. I express myself by what I do. I exist. 

The browser is the car of media, while television is the railroad, which 
attracted the masses but was owned by the baron. 

For the sake of culture and the future of democracy, and for 
the sake of the earth and the well-being of our descendants. Will the bandwidth bonanza 

we need a mass exchange of pundits and investors. All the herald the death of the Web 

DeLoreans, lacoccas, ad execs, sleazy sales- as a 

people, and slinky models who sell people (jO With tK© FlOW populist 

freedom in the form of a product, please 
step over here to Hollywood. Next, all the 
Murdochs, Turners, chip/OS cartel bosses, ad execs, and demo¬ 
graphic consultants who talk people into consuming as a mass 
mind, like herd animals at a trough, please settle down over 
there in Detroit. 

We need you both, but you're in the wrong places. Switch! 


Jaron Lanier (www.well.com/user/jaron/) is a composer and computer scientist who 
coined the term virtual reality. 


Run for the Border 


By Simson Garfinkel 


"What we can construct, if we keep 
notes and survive, are hindsight 
accounts of the connectedness 
of things that seem to have hap¬ 
pened: pieced-together pattern- 
ings, after the fact." 

- Clifford Geertz 


The United States government needs a search warrant to open 
a flat, letter-class envelope sent from London to Boston. But 
no warrant is needed if the envelope has a bulge - in fact, the 
US Customs Service has the power to conduct a warrantless 
search of any person or object entering the country. 

And Customs is increasingly worried about contraband information 
- be it child porn or pirated software. I ordered a videotape from 
England in 1994; it arrived in an envelope resealed with green tape 
declaring "Opened by US Customs." The video had been fast-forwarded 
halfway. The same video would have been ignored had it been sent 
over the Internet, says Customs import specialist David F. Jones. That's 
because federal law views information sent into this country by wire 
as a "nonentry, just like corpses and accompanying flowers." 

Congress will want to rethink this distinction. Just as the vast 
majority of parcels and people entering the US do so through one of 
301 authorized entrance ports, most digital data transiting interna¬ 
tional borders will do so on a high-speed leased line operated by one 
of the world's leading telecom providers. It would be a simple matter 
to subject this information flow to random or targeted searches. 

Customs could tighten control by allowing international connectivity 
only via special proxy servers. Encrypted messages couldn't enter 
unless Customs was given a copy of the key. Small messages identified 
as correspondence, encrypted or not, might be allowed to pass through 
uninspected - especially if the service built systems to detect "smurf¬ 
ing" (cutting large files into tiny pieces to escape detection). 

Nations have always struggled to preserve the integrity of their 
borders. It is unreasonable to think that this struggle will abate as we 
move from the physical world to the digital. 


medi- 

ByTomClaburn 

um? An 

individual author might cre¬ 
ate 100 kilobytes of text and 
a few megabytes of rendered 
graphics in a day. Compare 
that with the amount pumped 
out by the armies of program¬ 
mers and graphic artists at 
Microsoft or Time Warner. 
When the bandwidth logjam 
breaks, individually produced 
content will drown in the 
corporate flood. Turning up 
the bandwidth effectively 
turns down the volume on all 
the small sites that make the 
Internet what it is today. 


Tom Claburn (tom@wired.com) is pro¬ 
duction coordinator at Wired. 


"When we wonder, we do 
not yet know if we love or 
hate the object at which 
we are marveling; we do 
not know if we should 
embrace it or flee from it." 
- Stephen Greenblatt 


Simson Garfinkel (simsong@vineyard.net) writes about technology for HotWired. 
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What’s your 
excuse for 
not having 


Are screen savers more exciting 
than your web site? Get with it. Get the 
Broadway™ MPEG creation solution and 
breathe life into your cyber presence. 

Too hard? Stop being a baby. Marketing people 
can install and use this in under 10 minutes ... 
surely you can beat that. Plug your camcorder 
into the board and bam! it’s on your PC. 

No video? Get serious. What about the 
president’s speech at the sales meeting? 

Or the VP of Marketing with his fly down 
at the Users’ Conference? Or the customer 
case studies your fancy advertising agency 
did? They can all go live. You can do it. 

Hate dancing baloney? This isn’t a GIF 
or Java crapplet. This is a video capture, 
edit and compression system. Providing 
30 frames-per-second, honest-to-God, VHS- 
quality video. You’ll love it. Hey, audio even 
synchronizes perfectly! Experiment. Edit. 
Trim. Crop and scale 
(cool, eh?). Now - go fetch. 

You’ve run out of excuses. 


Video Made Easy. 





Under 10 min. Under $1000 

Need to play 
with it alone? 


(Then download the sucker). 

Download free video clips 
from our web site 

@ 

http://www. 

b-way.com/beat 

or call 

today for a free cd-rom demo. 




Broadway is a trademark of Data Translation, Inc. All other products mentioned 
are trademarks or registered trademarks of their respective holders. 



















1.Other end of connection must also be camera-equipped to see called party. Compatible with any standard H.324 video software. 2. All x2 products are capable of 56 Kbps downloads; however, due to FCC rules which restrict power 
output, current download speeds are limited to 53 Kbps. ©1997 U.S. Robotics. All rights reserved. U.S. Robotics and the USRobotics logo are registered trademarks of U.S. Robotics and Bigpicture, the bigpicture logo, x2 and RapidComm 
are trademarks of U.S. Robotics. All other product names are used for identification purposes only and may be trademarks and/or registered trademarks of their respective companies.Product specifications subject to change without 
notice. Contact your U.S. Robotics representative for current product information. #2314 3.12.97 









bigpicture 

video 


Your complete videophone system that 
makes being online truly interactive. 

Today you're feeling excited, with a 
little hint of frustration and slight 
agitation. Now, how are you going 
to express those emotions using a 
semicolon, a colon and parenthesis? 

The Bigpicture™ Video Kit from 
U.S. Robotics provides all the latest tech¬ 
nology for full video capabilities on your 
computer. You can make video phone 
calls. Capture, edit, and manipulate video. 
Send video e-mail, and see and speak with 
others on the Internet at the same time 1 . 

Or, for even better performance, you can 
make point-to-point video phone calls over 
standard analog phone lines. 


And it can be upgraded to the new 
x2™ Technology from U.S. Robotics, 
increasing its download speed to 56K. 2 

You can even send pictures and video 
you take with your own VHS home 
camcorder. Just use the video capture card, 
which can capture video at up to 30 frames 
per second, to grab moving images directly 
from those sources for transmission over 
the Internet, or for placement on your 
Web page. You can also video conference 
at 8 to 12 frames per second. 

The U.S. Robotics Bigpicture Video Kit 
also comes with the latest software to edit 


[here are only so many emotions 
you can capture on a keyboard. 


The Bigpicture Video Kit is an all-in-one 
video system, that includes a top-of-the-line, 
high-quality color camera with superior 
focus and built-in microphone for true 
videophone capability. 

Included is a video-enhanced U.S. Robotics 
33.6 Kbps voice/faxmodem which lets 
you download and transmit your audio and 
video at staggering speeds. 


and manipulate your video footage. 
Included with Bigpicture are Asymetrix® 
Digital Video Producer,® Kai ; s Power GOO " 
Special Edition, RapidComm™ Video, 
VDOPhone, VDOLive and everything 
you need for complete communication 
on your computer. 

Call 1-800 DIAL USR for the dealer 
nearest you or visit us at 
www.usr.com/bigpicture and let us show 
you how really cool the Internet can be. 

Bigpicture Video from 
U.S. Robotics. Because unfortunately 
:-) can only say so much. 


Video Camera 
& Capture Card. 

For those who already have 
a video-enhanced modem. 


Video Modem 
& Capture Card 
If you already have a great 
full-color camera. 


All-in-one Video Kit. 
Camera, capture card and 
video modem. Everything you 
need to make the Internet truly interactive. 


Mobotics 







PRINTEDJPAPER IS CHEAP, CHEERFUL, ANIJpBIQUTTO^ 

IT’S THE BEDROCK OF A B1I.I.IOVIKH.l.\R GLOBAL INDUSTRY. AND 
IF MIT’S JOE JACOBSON CAN WORK OUT A FEW LITTLE DETAILS, 

IT’S OVER. 

BY CHARLES PLATT 


www.wiredxom/Q 23 D 2 ^ 


et's talk about some¬ 
thing really dull. 

Ink. 

"It's everywhere!" Joe Jacobson 
exclaims, waving his arm to 
include his office, the MIT campus 
outside, and the world beyond. 
"It's in books, in magazines, on 
T-shirts, on wallpaper, on software 
boxes - it's even on the keys of 
your laptop!" 

Yes indeed, ink permeates 
modern life. 

But suppose there's a way to 
replace ink as we know it. An 
invention that revolutionizes 
publishing and threatens the 
global paper industry. Something 
so basic yet so flexible, it changes 
everything from books and news- 
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papers to wallpaper and package 
design. 

Now suppose this is your idea. 
You wrote the patents; you have 
sponsors waiting to market it. 
And you're 31 years old. 

That's why Joe Jacobson is 
excited. 

Long before the first primitive 
dot matrix printers started crank¬ 
ing out phenomenally ugly text 
with a resolution marginally 
better than braille, it's been a 
basic tenet of printing that words 
and pictures can be broken into 
dots.The corollary is this: to get 
higher quality, you use smaller 
dots - a process that digital tech¬ 
nology makes trivial. In fact, qual¬ 
ity is no longer an issue; at 2,540 
dpi - dots per inch - the digital 
heritage of the text you're now 
reading is invisible, even under 
a magnifying glass. 


Most of the rest of the printing 
business has been tougher to 
modernize. Paper is made by 
pulping trees in a manner the 
ancient Egyptians would have 
understood. Even the most mod¬ 
ern offset press drags sheets 
under rollers and marks them 
using methods that haven't 
changed in a century. As for the 
ritual of trucking around books, 
newspapers, and magazines, it's 
so inefficient that half the copies 
of a typical paperback are thrown 
away, unsold. 

Obviously electronic storage 
and distribution are the answer. 
Obviously! That's why for more 
than 20 years people have been 
proclaiming that print is dead. 

Of course, it isn't - because 
paper has entrenched advan¬ 
tages. There's tangibility: pretty 
much everyone prefers paper to 
screens. You can carry it around; 
it's compact, it's convenient and 
doesn't break when you drop it. 
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It doesn't need outside power. 

It's cheap and totally reliable, 
in other words, it's everything 
a laptop computer is not. 

But what if we could build a 
display so thin, it would literally 
be a sheet of paper? Something 
that mixes data storage and 
portability in a simple, rugged 
package. Something that looks 
good, feels good, is infinitely 
reusable. Something you can pipe 
text and images into, from any 
digital source - the Net, the local 
library, your computer. 

Now suppose we bind a few 
hundred sheets of this clever 
paper to create an,electronic 
book. Unlike a laptop, it wouldn't 
need memory, just a little CPU 
powered by a couple of AA cells 
in the spine. Unlike a screen, you 
could actually remember where J 
your place was, and instantly 
flip to anything you needed. 



0 ::Y 











E-book 101: 

r AA-powered, a naviga- ^ 
tion screen on the cover, 
media ports to load in any 
material you like. Dump it 
in your backpack, take it 
to the beach, read it on 
k the bus going 
home. ^ 
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Calling 

all subscribers: ® 
how about a wireless 
radio newspaper, with 
the receiver embedd¬ 
ed in the page? "We 
have a way," says A 
Jacobson 


Flexible, 

durable, reusable- 
flip through instantly 
to what you need. It's not 
your average laptop. Mil¬ 
lions of microscopic parti¬ 
cles (background image) 
spinning in transparent 
spheres make it all 
possible. 


him: why not use reversible par¬ 
ticles, each encapsulated in its 
own transparent shell? If the 
spheres were small enough - 
around 30 microns, like grains of 
laser toner - they could be strewn 
across a sheet of paper and glued 
into its fibers. Millions of them. 

That left one overwhelming 
problem: how to control the tiny 
"pixels" without a rigid screen 
or a tangle of wires."Two known 
materials are both transparent 
and conductive," says Jacobson. 
"There's indium tin oxide. And 
there's a new class of polymers, 
a type of vinyl. We normally think 
of vinyl as an insulator, but if you 
dope it with a metal, it conducts 
electricity." So there was the 
answer: Prime a sheet of paper 
with millions of tiny, two-toned 
particles. Coat it with a grid made 
up of thousands of lines of flexi¬ 
ble, transparent, conductive ink. 
Apply carefully controlled elec¬ 
tric charges and - in theory - 
watch as text, images, or anything 
else you like snaps into focus. 

Rotating microspheres the size 
of toner particles? Conductive 
traces printed with invisible ink? 
All sandwiched in a structure not 
much thicker than, say, the cover 
of this magazine? As Jacobson 
says, it's certainly difficult enough 
to be interesting. 

Consider one basic problem: 
to display text at 150 dpi (about 
twice as sharp as a typical video 
monitor, but half the resolution 
of a cheap laser printer) requires 
a grid with 150 vertical traces per 
inch and 150 horizontal traces 
per inch, in separate layers with 
an insulator in between. On a 
microchip or a screen, it's easy. 
On a sheet of paper, it's daunting. 

Or how about this: Jacobson 
insists his special power-conduct¬ 
ing ink will be robust enough 
to handle daily use. OK. But what 
happens when hundreds of 


You could dump it in your back¬ 
pack, take it to the beach, read 
it on the bus going home - and 
anytime you like you could 
instantly erase the contents, then 
load in something new. 

The idea of an e-book has 
^ been around since the late 
|| 1970s, when researchers 
J§^ at Xerox PARC got on the 
case.Their prototype 
used millions of little 
^ magnetic particles, 

▼ black on one side 
and white on the 

*l| embedded in the 
surface of a soft 
sheet of rubber. 
f Hi Electric charges 

M made the parti- 
cles flip, creating 
JHh an effect like 
Mtm. pixels on a video 
■ screen. Clunky 

JJPI^ some, it went 

m Unaware of his 
■JpJjK distinguished pre- 
im decessors, Jacob- 
jf son, a physics PhD 
L %T doing postdoc work 
in quantum mechan- 
ml\ ics, stumbled onto the 
idea in 1993. In classic 
ggjjlf hard-science fashion he 
Ww was looking for something 
really challenging."A book 
that typeset itself sounded 
difficult enough to be interest¬ 
ing," he remembers. 

He spent a day sketching pos¬ 
sibilities."First I had a strange, 
crazy idea of fluid particles being 
pumped around in tubes.There 
would be a little gate determining 
whether a black or white particle 
went into a long tube."Then a 
variation on the PARC idea hit 


Charles Platt wrote"The Great 
HDTV Swindle" in Wired 5.02. 


e-pages are bound together? 
Now we have hundreds of thou¬ 
sands of delicate traces, all con¬ 
verging in the spine and its cheap 
little CPU. 

Solution? Give each page its 
own onboard microprocessor 
built up out of ... ink."A silicon 
wafer is too thick and too expen¬ 
sive to integrate into paper," 
Jacobson says,"but we can print 
insulating material, conductors, 
and resistors, plus two more 
things that we believe no one 
has printed before - p material 
and n material (the basic com¬ 
ponents of a transistor). We've 
already printed the first pn junc¬ 
tion, a diode." 

When each page carries its 
own computer, you have "intelli¬ 
gent paper," and the possibilities 
cascade. Air tickets that self- 
validate when you write a PIN 
on them. Packages that flash 
a message when you pick them 
up. Notepads that automatically 
keep a copy of your memos. 

Or, as Jacobson envisions, an 
all-purpose electronic book. 
There can be formats for every 
occasion, from pocket-size to 
tabloid, kidproof, weatherproof. 
And a couple of AA cells will 
run it - once charged, the micro¬ 
spheres need virtually no power 
to maintain their display. 

But why make a book at all? 
Why not just a good screen? 

A one-word answer: navigation. 
"When you turn a page," Jacob¬ 
son says, "you don't lose the 
previous page." Our sense of 
touch, he says, maps to the brain, 
making things easier to remem¬ 
ber and relocate. And the act of 
turning pages helps a reader stay 
oriented in a long text, or even 
a long argument. How's your 
laptop at that? 

Fluid solutions 

All that leaves just one little 
problem: a working proto- 208 ► 
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Wired: How long will Moore's Law hold? 

Moore: It’ll go for at least a few more generations of 
technology. Then, in about a decade, we’re going to see 
a distinct slowing in the rate at which the doubling 
occurs. I haven’t tried to estimate what the rate will 
be, but it might be half as fast - three years instead 
of eighteen months. 

What will cause the slowdown? 

We’re running into a barrier that we’ve run up against 
several times before: the limits of optical lithography. 
We use light to print the patterns of circuits, and we’re 
reaching a point where the wavelengths are getting 
into a range where you can’t build lenses anymore. 
You have to switch to something like X rays. 

Would X rays open a whole new round of doubling? 

Theoretically, they keep us on this 
curve for a longer time. Practically, 
they have a lot of problems. If we 
get away from optical lithography, 
somehow we have to get the sub¬ 
sequent technique up to the same 
level of sophistication to keep mak¬ 
ing progress rapidly. X rays repre¬ 
sent a sufficiently dramatic change 
that it will be difficult to build on 
what we’ve done in the past. We’ll 
have to start over, and it’s going 
to take a long time to get traction. 

Obviously, the industry is worried 
about this. We’re looking at a US$200 
billion industry that typically 
invests 10 percent of its revenues 
into research and development. 

A significant fraction of that will 
be aimed at solving this problem. 
Maybe something will come out 
that will make this transition a lot 
less onerous than I believe. 

Are the costs getting prohibitive? 
Recently somebody gave me Moore’s 
Second Law: The cost of manufac¬ 
turing facilities doubles every generation. In the late 
1980s, billion-dollar plants seemed like something a 
long way in the future. They seemed almost inconceiv¬ 
able. But now, Intel has two plants that will cost more 
than $2.5 billion apiece. 

And the cost of each generation after that will double? 

That’s where you get into numbers that sound impos¬ 
sible again. If we double it for a couple of generations, 
we’re looking at $10 billion plants. I don’t think 
there’s any industry in the world that builds $10 billion 
plants, although oil refineries probably come close. 
Obviously, our first reaction is to see what we can do 


For more than 30 years, Moore's Law 
has governed Silicon Valley like an 
immutable force of nature. The idea 
that processing power will double 
every 18 months has been treated 
as an axiom - rather than the rule 
of thumb it actually is. No one knows 
this better than Gordon E. Moore. 

In an obscure 1965 magazine article, 
Moore, then Fairchild Semiconduc¬ 
tor's R&D director, reluctantly pre¬ 
dicted the expected increase in the 
power of integrated circuits over 
10 years. By the 1970s, Moore was 
a cofounder of Intel, and his tenu¬ 
ous "law" was well on its way to 
becoming a self-fulfilling prophecy 
among researchers, manufacturers, 
and vendors. Now, at 68, Moore will 
serve as Intel's board chair emeri¬ 
tus. Wired asked him to look to the 
next 30 years and, once again, make 
some predictions about the future 
of computing power. 


Peter Leyden (leyden@wired.com) is a features editor 
at Wired. 


to keep the technology moving but the costs down. 
For example, we used to build a completely new set 
of equipment each generation. Now our development 
people try to reutilize as much of the previous genera¬ 
tion’s equipment as possible. And they’ve been pretty 
successful. We may bring a $10 billion plant down to 
the $5 billion range. But these are still huge numbers. 
What will we be able to do with these superchips? 
Even with the level of technology that we can extrap¬ 
olate fairly easily - a few more generations - we can 
imagine putting a billion transistors on a chip. A bil¬ 
lion transistors is mind-boggling. Exploiting that level 
of technology, even if we get hung up at a mere billion 
transistors, could keep us busy for a century. 

How much more powerful than today's chips are 
billion-transistor chips? 

Our most advanced chips in design today will have less 
than 10 million transistors. So, we’re talking about a 
hundred times the complexity of today’s chips. We 
wouldn’t have the foggiest idea what to do with a bil¬ 
lion transistors right now, except to put more memory 
in a chip and speed it up. But as far as adding func¬ 
tionality, we don’t know what can be done. 

Do you think DNA computing, or organic semiconduc¬ 
tors, could supersede microprocessors? 

I’m skeptical about that stuff. You stir up a bunch of 
goo, and it’s going to do something? I’m a chemist, so 
I can say this. The things we build don’t happen that 
way. We’re more deliberate in the way we do things. 

I believe that the technology our industry has devel¬ 
oped - this idea of building very complex structures 
layer by layer - is a fundamental technology. It is as 
fundamental to the Digital Revolution as metalworking 
was to the Industrial Revolution. I don’t believe it’s 
going to be replaced. But I could be wrong; I could be 
too tied up in my own technology. 

What about quantum computing or building com¬ 
puters with nanotechnology? 

I’m skeptical about this, too, but it’s closer to what we 
do than the DNA stuff. Quantum devices may be the 
ultimate transistors. The transistor doesn’t behave very 
well when you get down to very small dimensions, but 
that gets into the realm where things like quantum 
devices start working. 

We may make the transition to a kind of quantum 
device that keeps this whole trend going. Quantum 
devices are pretty far out, and a lot of work has to be 
done. They’re far enough away that they’re beyond my 
tenure in this industry - a couple of decades from now. 
Is there ever a point where you see so many problems 
on the horizon that you just want to give up? 
Engineers thrive on problems. They’re trained to solve 
problems. When they run out of problems, they become 
very frustrated. 

I see. So you're just loving this. 

Yeah, this is great stuff! ■ ■ ■ 
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MOORE'S LAW 


REPEALED, 



GORDON MOORE FORESEES A DAY 


WHEN HIS FAMOUS LAW BREAKS DOWN - WELL, MAYBE NOT. BY PETER LEYDEN 
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i f Mark Weiser's name sounds 
vaguely familiar, it's prob¬ 
ably because he plays drums 
in Severe Tire Damage (www 
.std.org/), the first band to 
broadcast a concert live on 
the Internet in June 1993. 
What you may not realize, 
however, is that the hyperper- 
cussive Weiser leads a double 
life: he's also chief technolo¬ 
gist at Xerox PARC. 


Weiser doesn't possess 
many of the traits typically 
associated with corporate 
rebels - or, to quote one futur¬ 
ist, "He's not an abrasive ass¬ 
hole." Weiser is soft-spoken. 
He doesn't like to brag. But 
as the Number Two person to 
PARC's legendary chief scien¬ 
tist John Seely Brown, Weiser 
has turned the lab's research 
direction around, and led it 
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HTTITUDE OFTEn FREUAILS 

:eos uihd hre tog myopic 
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H is arms gesticulate spastically and his head 
keeps bobbing and flicking between his visi¬ 
tor and every item that comes into view as 
he races down the hushed hallways of the 
IBM Almaden Research Center. 

He's fumbling over his words, changing the sub¬ 
ject every few seconds, then backing up, finally 
throwing out his hands and letting go a staccato 
burst of laughter before launching into a story 
about a cocktail party, someone named Lou, and 
a computer you wear on your belt. 


At this point, the visitor is so convinced that 
Ted Selker seems too, well, flaky, to be a real scien¬ 
tist - he's not calmly staring off into the middle 
distance, loosely holding an uncapped marker in 
one hand, preparing to record the next flash of 
inspiration like others at Almaden - that it takes 
a minute to connect "Lou" with Lou Gerstner, IBM's 
CEO. And then the visitor starts wondering: How 
the hell did this maniac become so important to a 
staid corporation like IBM? 

Corporate R&D labs have always been a dump¬ 
ing ground for misfit technogeeks. If they are a bit 
weird, so much the better.They can be shown off 
every quarter or so when the CEO takes investors 
on a tour of the lab:"Yep, we have some brilliant 
researchers here. Just look at Ted! He's almost as 
crazy as Einstein!" 












Selker, 41, seems like a natural for this role. His angular 
face is framed by his annual winter beard, and he's breath- 
takingly smart, with an appropriately esoteric academic 
background. As an undergraduate at Brown University in 
1978, he built an electronic simulation of how the eye focuses 
and then went on to study brain modeling and Al at the 
University of Massachusetts and Stanford. In his spare time, 
Selker used his restless energy to climb 
peaks like the 20,702-foot Chimbo¬ 
razo in Ecuador and to carve a 
6 -ton oak sculpture. 


He worked at 
Atari's think tank 
during its heyday 
in the early 1980s and moved over 
to Xerox PARC in 1984. Both labs 
were full of rebels who invented 
brilliant things and ... were ignored! 

But Selker has managed to break 
that pattern. You know the little 
red positioning button used on 
the ThinkPad? That's his. Called the 
TrackPoint, it is the biggest improve¬ 
ment in pointing devices since the 
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mouse. IBM tripled its notebook 
production every month for four months after the Track- 
Point arrived.Two other IBM notebook PCs introduced 
without a TrackPoint were both discontinued. 

Selker never really fit in at Atari or Xerox. So in 1985, when 
IBM asked him to join its T. J. Watson Research Center, he 
accepted."! wanted to show I wasn't a flake," he says. He 
wound up joining as a lowly advisory programmer because 
he didn't have a PhD, and he kept getting slapped down 
by management. But he was starting to learn a few tricks for 
getting his way within the IBM bureaucracy. 


One day, Selker noticed that people were slowed down 
by always having to reach for the mouse. If some kind of 
joystick device could be integrated with the keyboard, then 
users could keep typing. Selker experimented with different 
tracking algorithms and created hundreds of plastic mock- 
ups, finally ending up with a stubby plastic shaft that fit 
between the keys. 

Now came the hard part: to have his pointing device used 
in one of IBM's laptops, he had to win over Satoru Yamada, 
the IBM Japan engineer heading up that research. Satoru 
wanted an alternative trackball device and objected to 
Selker's TrackPoint because it left an imprint on your 
finger.That was ridiculous, thought Selker. It was like 
criticizing a Ferrari because the clutch was stiff. 

But Selker initiated an orgy of collaborative head- 
scratching, and the two experimented with different 
materials to reduce the TrackPoint's stiffness. What 
emerged was a squishy rubber top that was both more 
accurate and more comfortable than the earlier version. 
Most important, Satoru had a stake in it. 

Selker knew he had to stay involved during the entire 
birthing process. IBM's hardware engineers claimed the 
TrackPoint's microcode was too bulky and unstable, so Selker 
and his team rewrote it. When the manufacturing expert 
said they had to use a cheaper rubber even though it wasn't 
as sticky as Selker wanted, he enlisted his father (who had 
worked with the rubber industry in the 1940s), and they 
found a company that could meet IBM's price demands. 
What emerged was the distinctive red dot. Even today, when 
many have imitated the design, you'll find people stealing 
the rubber covering from TrackPoints to replace the more 
slippery plastic used on other computers. 

Selker was rewarded for his success by being chosen as 
an IBM Fellow, the company's highest accolade. But that 
hasn't made it any easier for him to get his ideas accepted. 
Nor has it made him any less worried about being per¬ 
ceived as a flake. ■ ■ ■ 

Steve G. Steinberg (sgs@best.com) is a computer security con¬ 
sultant with KPMG Peat Marwick LLP 


into the post-PC era of ubi¬ 
quitous computing, involving 
wireless computers implanted 
in everything from walls to 
key chains. 

Weiser, 44, personifies the 
dire need for companies to 
identify, nurture, and keep 

David Diamond (ddiamond 
@weil.com) is a writer in Kent- 
fieid, California. 


those who can challenge them 
into success. 

It's the nature of the high 
tech beast that many of the 
best innovations spring from 
the dreams of smart people 
who challenge the system. 
Steve Wozniak was a maverick 
programmer at Atari, for 
instance, when he devised 
plans for an easy-to-use PC. 
(The blueprint, of course, was 


dismissed by Atari head Nolan 
Bushnell, and Wozniak left 
with another Atari employee 
named Steve Jobs to create 
Apple Computer.) In recent 
years, companies have learned 
the hard way that in an indus¬ 
try awash in venture capital, 
it isn't difficult for lone rangers 
to suddenly jump ship and 
establish a start-up that has 
the agility and speed to 


develop innovative products. 

Of course, there can be a 
downside to rebel worship. 
Stanford University economics 
professor Timothy Bresnahan 
says it's not always easy to tell 
"useful, out-of-the-box think¬ 
ing from raw weirdness." Adds 
Andersen Consulting partner 
S. Russel Craig: "It's a dual- 
edged sword. If the rebel is 
right, it could be very valuable 


U70 


WIRED MAY 1997 





FOUNDER AND CEO. IDT CORP, 
CREATED ■■■■ 

INTERNATIONAL l|fMi||l 
CALLBACK. A REN- K|jf|jBU|| 
EGADE TELECOM 
SERVICE THAT lUUlLIM 
OFFERS COMPETI- Egffl 
TIVE US RATES TO BUfSH 
A WORLD MARKET. ■ jffll 
BYPASSING FOR- Bffjflflf! 
EIGN MONOPOLIES ■pil|Hp| 
AND FORCING |iKj|| 
THEM TO CUT 

THEIR PRICES. 13132131 


H oward Jonas is an international telecommunications 
pirate. Or he is the David to AT&T's Goliath. Or he is 
a loud-mouthed hustler (who was hawking 25-cent 
tours of the Bronx Zoo when he was 6). It all depends 
on whom you talk to. One thing is certain: the 40-year-old 
New Yorker is a brash competitor who has made no qualms 
about fighting the titans of long distance telecom. 

And he tells a good story: in 1990, when Jonas was in 
publishing, he discovered that it cost a helluva lot more to 
call New York from Paris than the other way around. Why? 
Because most foreign markets were controlled by 
state-owned monopolies. So he "hacked together 

m MBBUBim 

some relays and dialers"and founded the 
International Discount Telecommunications 
Corp.- and international callback was born. 

Using this renegade service, 
someone in, say, Paris calls 
IDT's central switchboard in 
Hackensack, New Jersey, and then hangs 
up. An IDT operator (now a bank of com¬ 
puters) calls the person back and patches 
in the call. Because the connection origi¬ 
nates in the US, the Parisian pays the 
cheaper US rates. 

Callback found a clever backdoor to 
introduce competition into monopoly- 
controlled markets. Needless to say, 
foreign monopolies didn't like this. (Jonas 
tells of being thrown out of the Telecomm 
'91 convention by the president of France 
Telecom.) AT&T liked it even less. But when the global telcos 
petitioned the FCC to declare callback illegal, Jonas success¬ 
fully presented his case to Vice President Dan Quayle. 

Over the years, Jonas has been a vocal proponent for cut- 
rate long distance service, international callback, and Inter¬ 
net telephony/'Howard is an in-your-face entrepreneur," 
says Danny Briere, an industry analyst with TeleChoice. 


"He's been on the leading edge. But he's not leading the 
leading edge,"says Briere."He's been compared to Bill Gates, 
who lets someone else develop the technology, and then 
moves in." 

The origins of callback aside (Briere dates the technology 
back to the 70s), it was Jonas who first commercialized it. 
International callback is now a US$500 million-a-year indus¬ 
try, of which IDT does about $30 million to $40 million, serv¬ 
ing more than 25,000 customers in 120 countries. Callback's 
success forced the international carriers to cut their prices, 
which, Jonas says,"has leveled the business playing field, 
giving entrepreneurs the ability to compete in global mar- 
kets."Though AT&T and the foreign monopolies threatened 
lawsuits, no telco had legal grounds to stop IDT. Jonas had 
successfully faced the Goliaths, hustled the media, and 
worked the industry. ■ ■ ■ 


Jessie Scanlon (jessie@wired.com) is a section editor at Wired. 


5 hen you're trying to break decades-old telecom 
H monopolies by building the first private global 
HI satellite phone network, you can expect explosive 
■Hi business risks. So when an airborne Delta II rocket 
mysteriously blew up one week before Iridium was set 
to launch its first three satellites on a similar craft, project 
manager Bary Bertiger took it in his stride.'That was hardly 
significant compared with some of the issues we've faced," 
says the 50-year-old engineer. And he's not being cavalier. 

The genesis of the Iri¬ 
dium project is Motorola 

legend. In 1985, Bertiger BY RACHEL LEHMANN-HAl 
and his wife, Karen, were vacationing in a remote corner of 
the Bahamas. Unable to make an urgent call on her cellular 
phone, Karen challenged her husband to create a wireless 
phone network that would work anywhere in the world. 

Bertiger's managers originally scoffed at his plan to build 
a global halo of 66 low-orbit satellites.Traditionally, space 
programs have been the pursuits of wealthy governments. 
But Bertiger's idea caught the attention of company chair 
Robert Galvin, who informed President John Mitchell that 



to the corporation. If they're 
wrong, it could be disruptive." 

But many firms realize that 
there is much to be gained 
and are creating environ¬ 
ments that nurture icono¬ 
clasts. To do so, they've had 
to come up with ideas that 
counter traditional thinking. 
Like financial compensation 
that matches what rebels 
could reap as entrepreneurs. 


Or realizing that in some hier¬ 
archies it might not be easy to 
say, "Go ahead, we want you 
to challenge your boss" - and 
actually mean it. 

As a result, the list of rebels 
making a major impact is 
growing rapidly. In some cases, 
they are as critical to a com¬ 
pany's direction and success 
as the CEO. People like James 
Gosling, the scientist (now 


vice president) at Sun Micro¬ 
systems who co-invented Java. 
Or Steven Sinofsky, J. Allard, 
and Benjamin Slivka, who 
introduced Bill Gates and 
Microsoft to the Internet. Or 
VAX minicomputer inventor 
Gordon Bell, whom Microsoft 
set up in his own San Francisco 
Bay Area Research Center, 
where he is working on server 
software. You've also got John 


McCrea at Silicon Graphics, 
who drove the 3-D graphics 
workstation company into 
the Web server and Web¬ 
authoring business and is 
now responsible for working 
on cross-platform software. 
Then there's Narain Gehani 
at Lucent Technology, who 
invented Concurrent C, a 
language designed, in part, 
to handle errors in program- 
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if Motorola didn't invest he would personally fund the proj¬ 
ect. Since then, Bertiger and his team - which has swelled 
to 2,000 - have run an obstacle course of tech hurdles, reg¬ 
ulatory rigmarole, and political back-scratching. 

Before Motorola could begin work, it had to secure the 
largest amount of broadcast spectrum ever requested by 
a private concern. In 1992, Bertiger traveled to the World 
Administrative Radio Conference, where he asked some 200 
nations to let Iridium broadcast to their turf. 

Next challenge: finances. Motorola agreed to fund 25 per¬ 
cent of Iridium; Bertiger needed to come up with the rest. 
Two years, 50 trips, and 32 countries later, the Iridium initia¬ 
tive had raised US$1.8 billion through a consortium of 17 
companies. With the exception of Sprint, which signed on 
at the last minute, the big telcos were conspicuously absent. 

But 11 years after Bertiger conceived of Iridium, it is 
almost a reality. Along the way, Motorola's engineers have 
cut the traditional cost of building a 
satellite from almost $200 million to 
less than $20 million and have 
shrunk the manufacturing time 
from two years to five days. 

Meanwhile, the skies are 
getting mighty crowded. Craig 
McCaw and Bill 
Gates, for instance, 
are backing Tele- 
desic, a $9 billion 

project that hopes to launch more 
than 800 satellites for its own 
phone network. Several other simi¬ 
lar satellite projects are planned. 

Bertiger still needs to raise at 
least $2.6 million to launch all of 
the satellites by next year. And then comes what might be 
the hardest part: convincing consumers to spend their 
dimes - $3 worth - to access Iridium's network. ■ ■ ■ 


Rachel Lehmarm-Haupt (rachell@wired.com) is a writing 
intern at Wired. 


H revolution is not a dinner party," Mao Zedong 
once observed.The Chairman wasn't kid¬ 
ding. Revolutions are messy, chaotic, and, 
by definition, challenge centers of power. 
Sherman Woo knows this all too well. Since 
1993, the 51-year-old programmer at U S West 
Communications has spearheaded 
an information revolution within the 
hierarchical telco by developing 
Global Village, one of the world's 
first corporate intranets."I knew from the start 
it was going to be countercultural,"Woo says. 
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Global Village began as part of an effort to reengi¬ 
neer the billing system at the Denver headquarters 
to distribute information to employees across 14 
states. Woo figured that the TCP/IP technology that 
formed the backbone of the nascent World Wide 
Web could also be used to create a proprietary online net¬ 
work within U S West. 

Woo set up his first intranet using off-the-shelf software 
and crude Mosaic browsers. His demo to corporate execs 
was impressive, but Woo's request for US$4 million and 40 
people was denied. He got just $200,000 and a staff of four. 
Disappointed but undaunted, Woo built grassroots enthusi¬ 
asm for Global Village by linking anyone to the network who 
demonstrated the system to at least two other employees. 

It worked. And the corporate drones who initially saw 
Global Village as a threat to the company's carefully con¬ 
trolled lines of communication eventually gave the project 
an official blessing.Today, roughly half of U S West's 60,000 
employees are jacked in to the network. 

"When I wasn't given $4 million, I didn't look like a threat,' 
Woo says in hindsight."That minimized the institutional 
resistance." Sherman Woo may have sparked a revolution, 
but the experience was still no dinner party. ■ ■ ■ 


Todd Lappin (telstar@wired.com) is a section editor at Wired. 


ming. And, of course, you've 
got Mark Weiser - remember 
him? - at Xerox PARC. 

Soon after the University 
of Maryland granted Weiser 
tenure in 1985 as a computer 
science professor, he decided 
to leave. "The challenge was 
gone," he recalls. In 1988, he 
took a job running the CS lab 
at Xerox PARC, birthplace of 
Ethernet, the mouse-windows 


interface, laser printing, and, 
in recent years, not a heck of 
a lot else.'it needed shaking 
up," Weiser says. 

He wanted to get research¬ 
ers excited about his personal 
obsession - ubiquitous com¬ 
puting - but got nowhere."lt 
was very unpopular," Weiser 
says."A lot of new hardware 
had to be built to make it hap¬ 
pen, and computer designers 


only think of faster and better, 
not smaller and lighter and 
easier." 

So Weiser went to univer¬ 
sities, lecturing about his 
visions of a post-PC era. He 
often hired students, particu¬ 
larly those who approached 
him after his lectures, to help 
on such critical problems as 
increasing the number of mips 
per watt that a computer can 


process. Surprisingly, Weiser 
says that no one at PARC had 
worked on the problem for 10 
years. With the help of these 
new hires. Xerox was able to 
increase the mips-per-watt 
rate by a factor of 100. 

In 1994, Weiser told John 
Seely Brown that he planned 
to leave and form a start-up 
to develop a computer that 
hangs on a key chain. Xerox ► 
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n o one wants to talk about Block Trading. No one at 

Lehman Brothers. Or Merrill Lynch. None of the vener¬ 
able brokerage firms want to discuss the upstart trad¬ 
ing house based in Houston,Texas, that offers insider 
access to Nasdaq's trading floor through a little-known sys¬ 
tem called SOES - the Small Order Execution System. 

Chris Block, partner Jeff Burke, and their Block Trading 
customers are known on Wall Street as SOES bandits. But as 
they see it, the only laws they have broken are the unwritten 
rules of the stock exchange: collusion, price-fixing, kickbacks. 
This is how Nasdaq works: I want to buy a stock. I call my 
broker, who contacts the trader.The order flows to a market- 
maker, who matches my buy order with 
a sell order.The process might take 
20 minutes. If the market price 


ilfflirj ps 


has dropped in that time, the 
marketmaker in effect buys the 
stock at the 
best price 
available, resells 
it at my higher offering price, and 
pockets the difference. In contrast, 
SOES investors have access to the 
latest stock quotes and bark orders 
to a dealer who executes the trade 
within seconds. Presto. Done. 

In 1991, Block and Burke, now 
both 30, were suit-and-tie grunts at 
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Lehman Brothers, making 600 cold 
calls a day. One day, Block phoned Harvey Houtkin, a savvy 
investor who introduced him to SOES (pronounced "sews"). 
The ambitious team visited Houtkin for a crash course. Burke 
learned fast and soon earned the US$10,000 the duo needed 
to start Block Trading. 

When Block and Burke left Lehman Brothers, their old 
colleagues laughed. But five years, 12 branches, 200 cus¬ 
tomers, and $18 million in annual commissions later, no 


one on Wall Street is laughing."We've taken the market- 
makers' bread and butter - information - and given it to 
the public," says Block."lt's not an exclusive club anymore." 

And the marketmakers are pissed.They believe the SOES 
bandits are manipulating the system. As Nasdaq spokesper¬ 
son Reid Walker claims, the SOES traders "are hitting quotes 
that have not been updated and creating artificial volatility 
by acting on information completely unrelated to news 
from the company, analyst reports, et cetera." 

SOES investors are the black sheep of Wall Street - under 
35, dressed in jeans and T-shirts.They left jobs as secretaries 
and lawyers to begin day trading full time at Block, which 
offers free informal training, as well as all the necessary 
tools.They trade minute-to-minute and never own a stock 
overnight.They never read a prospectus, never talk to 
analysts.They care only about the spreads, the difference 
between the marketmakers' buy and sell prices.They are 
vigilant, watching bid prices flit across the Level II screen 
and then pouncing.They place 20 to 70 transactions a day, 
trading in blocks of 1,000 shares, making profits of a quarter, 
even a sixteenth of a point per transaction. Although each 
trade is small, on a good day a SOES bandit can make 
thousands of dollars.Thousands that the marketmakers 
don't get a cut of. 

When the marketmakers fought the upstart system - 
by lobbying to limit the SOES users to four trades per day, 
capping the size of the trade at 500, and instituting a 20- 
second delay rule to take away the bandits' speed advan¬ 
tage - "we decided to blow the whistle," says Block.The 
ensuing SEC investigation resulted in several Nasdaq rule 
changes, including the reversal of the 500-share trade limit. 
The other intended SOES-killers were never instituted. 

But Block is skeptical that the commission - "a handful 
of executives with no computers and rotary-dial phones"- 
can regulate Nasdaq. So he has joined a coalition of SOES 
traders that is fighting several new rules that "give the 
marketmakers a back door." 

Meanwhile, what is his partner Burke doing? Trading, 
of course. Like any good SOES bandit, he never takes his 
eyes off the screen. ■ ■ ■ 


► didn't want to miss the boat - no source emerged, "PARC 

again - so it finagled a way of approached me and said, 

keeping the valuable employee. 'Let's talk about how to get 
Technically, Weiser would be you back in here/" Weiser 
on leave from the company, says. That's when he was made 
but Xerox gave him his first chief technologist - a new 
round of financing (roughly position. Weiser was given 
US$500,000) and office space. free rein to oversee the entire 
The deal required that some- technical program at PARC, 
one else provide the second not just computer science 
round of financial backing, but linguistics, philosophy, 
but when the time came and physics, and other areas of 


research."My official role is (Since it provided the first- 
to work across the grain and round financing, Xerox owns 
fill in the cracks of the official the technology.) Issuing such 
programs," he says. "If 1 see phantom stock is one way to 
something fall in the cracks, hang onto rebels.Typically, a 
I have some people and a bud- company will set up the indi- 
get: a troublemaking budget vidua! in a special unit called a 
and troublemaking people." "spin-in," according to consul- 
Weiser's compensation tant John Neshiem, president 

package includes "phantom of Saratoga, California-based 
stock" in technology the com- Strategic Enterprise Consult- 
pany had begun licensing. ing. It then hires a consultant 
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11 |J Sebvertising. You love it or loathe it, depending on 
which side of the HTML you're on. For Web publish¬ 
ers, ad banners mean money. Lots of it - potentially. 
Forrester Research expects online advertising rev¬ 
enues to reach US$4.8 billion by 2000. But ad banners also 
add frustrating seconds to every download. You know the 
scene: Click Open. Enter the URL. Wait. Curse the Java-laden 
banner that's slowing your PC to a crawl. 

A BANNERJflJJ j]L 

James Howard did more than 
swear. Along with three other 
University of North Carolina stu¬ 
dents, he founded PrivNet. Howard, 
24, knew that lots of 
people don't like online 
ads, that more webvertising meant 
more frustrated Web surfers, and 
that this was a great business 
opportunity. 

PrivNet's motto was simple:"lf 
it's out there, we can filter it."The 
start-up released its first product, Internet Fast Forward, 
in early 1996. A weedwhacker for the Web, the software 
allowed complete filtering of all Web advertising. Fast 
Forward would identify ads by name, link, or directory posi¬ 
tion and wouldn't download them. 

Advertisers were not amused. Neither were Web publish¬ 
ers, who saw ad filtering as a block to their revenue stream. 
ESPNET SportsZone publisher Starwave argued, through 
numerous cease-and-desist letters, that any alteration of its 
content was illegal. Infoseek listed this type of software as 
a risk factor in its prospectus. Sharon Katz, a media planner 
at advertising agency Modem Media, summarized the indus¬ 
try POV:"Consumers have the opportunity to not click on 
an ad. But the concern [with IFF] is that you're messing with 
some copyright laws and changing somebody's Web page." 

PrivNet's rebuttal, engineered by code whiz Mark Elrod, 
was known as the Scissors Defense: if Rolling Stone learns 


CEO. PRIVNET 
SPED UP 
WEB SURFING 
BY FILTERING OUT 
REAMS OF ONLINE 
BANNER ADS. 


that its readers are cutting out Bacardi Rum and Hootie ads, 
it can't blame the scissors manufacturers. 

By mid-1996, more than 100,000 people had downloaded 
PrivNet's software. Advertisers were mad, but demand was 
high, and the company planned to start charging $20 in 
1997 for the basic software plus the daily update service. 

Enter Pretty Good Privacy Inc. Founded by cryptoevange¬ 
list Phil Zimmermann, PGP bought PrivNet last November 
for an undisclosed sum.The PrivNet coders had shown they 
could hack any browser, and Zimmermann wanted to 
rechannel that irreverent coding into his own PGPmail 4.5. 
He hired the PrivNet team and also released a stand-alone 
version of Internet Fast Forward's Cookie Cutter function, 
which allows users to track cookies. 

Although it's unclear exactly what Zimmermann - a rebel 
with his own cause - plans to do with IFF, there are rumors 
of an updated PGP version of the ad-zapping software. For 
his part, Howard wants to buy back the rights to the code 
and release it as freeware. Either way, webvertisers better 
watch out. ■ ■ ■ 

Joey Anuff (joey@suck.com) is cofounder of Suck. 

C orporate America is run by a small class of high priests 
who control the flow of financial information, inter¬ 
pret the balance sheets and earnings charts, and set 
company strategy.The middle managers, employees, 
and workers who fill the corporate ranks are expected to 
follow along - no questions asked. 

John P. Stack, 49, has set out to defrock the priests. A lean 
and blunt-speaking John F. Kennedy look-alike, Stack is CEO 
of SRC Holdings Corp. in Springfield, Missouri. But Jack, as 
he is known, is also the pioneer of "open-book management," 
a 14-year-old business philosophy that rejects hierarchical 
paternalism. 

In 1983, as a mid-level manager at International Harvester, 
Stack was ordered to shut down a moribund engine reman- 


to establish a value for the 
internal unit and give the 
rebel and their staff a percent 
of the "equity." 

Neshiem - who has consulted 
for Hewlett-Packard, Digital 
Equipment Corp., and TRW 
because they feared losing 
smart people to start-ups - 
says managers and employees 
in spin-ins usually get equity 
comparable to what venture 


capital-backed entrepreneurs 
receive. In software ventures, 
40 percent of the spin-in's 
value typically goes to the 
rebel and staff. In hardware 
ventures, it's about 25 percent. 
If the rebels don't like the val¬ 
uation, they can bring in an 
arbitrator. The only way to 
cash out is to sell the phantom 
stock back to the company. 

Lucent Technologies hopes 


such remuneration will help 
in its year-old program to nur¬ 
ture rebels. Bell Labs presi¬ 
dent Dan Stanzione says 
the AT&T spin-out wants to 
"uncage the tigers." In the 
past year. Lucent has set up 
two new ventures based on 
promising projects that were 
the brainchildren of rebels: 
elemedia - which will develop 
components for multimedia 


over networks - and inferno, 
which is making a distributed 
operating system for personal 
communicators, handheld 
devices, and other equipment 
without a lot of memory. 
Lucent plans to set up as many 
as 10 such ventures a year. 

The high tech giant adds 
its own creative twist by pair¬ 
ing "technology rebels" - a 
scientist or engineer with a 


D70 


WIRED MAY 1997 







ufacturing plant. Instead, Stack (who was fired from GM for 
playing poker on the job) took a gamble. The energetic 
Midwesterner and 12 other Harvester managers bought 
the struggling factory.They raised the capital, closed the 
deal, and found themselves with 
US$1.08 million in annual inter¬ 
est payments."We had an 89:1 
debt-to-equity ratio,"Stack 
says,"which put us on a par 
with, say, the government 
of Poland." 

Stack's survival strategy: 
open the books, teach everyone 
from the factory floor to the 
suit-and-tie echelons - the financial 
secrets, and make every employee 
a co-owner.The workers then had 
a common goal in making SRC a 
success. Everyone was trained in 
the subtleties of return on invest¬ 
ment, cost of goods sold - and how 
each individual's decisions fit in. 
Stack led SRC's people to figure out 
how much material, labor, and over¬ 
head went into each engine they rebuilt.They broke out the 
costs and revenues into a balance sheet for every part of 
the business. And they festooned the building with financial 
reports, charts, and graphs. Eventually, any worker could 
access any financial data from all terminals. Employees and 
managers spent 30 percent of their time studying after-tax 
profits, cash flow, and cost control or putting the knowledge 
to work in weekly roundtable discussions. 

People have a misconception about business, Stack believes. 
"It really is a game," he explains in his book, The Great Game 
of Business." It's no more complicated than basketball or golf 
or bowling." And it's a game that SRC is winning. Since the 
books were opened, the company's value per share has risen 
from 10 cents to more than $33. 

The open system has led directly to some of SRC's great¬ 
est breakthroughs. In the mid-1980s, a janitor stopped Stack 


JOHN P. STACK 
CEO. SRC HOLDINGS CORP.r 
i i ,mi i OPENED 
THE COMPANY'S 
ROOKS. MAKING 
SENSITIVE FINAN¬ 
CIAL DATA. CASH¬ 
FLOW CHARTS. 
BALANCE SHEETS. 

AND STRATEGY 
AVAILARLE TO 
ALL EMPLOYEES. 


in the hallway to question SRC's strategy of rebuilding truck 
engines."You're telling us that if we reduce the debt, we'll 
be secure,"the janitor argued."But the truck market has a 
recession every six years." SRC soon diversified into rebuilt 
automobile engines, now a critical part of the business. 

When another employee wanted to start a company to 
recycle junked engine coolers, SRC funded it. SRC invested 
$60,000 in Engines Plus Inc., taking a majority interest of 
74 percent and giving its entrepreneurial employees the 
remainder in sweat equity.The venture was such a success 
that SRC spun off two dozen more companies. 

Despite SRC's turnaround (it pulls in $130 million in annual 
sales), corporate America hasn't embraced open-book man¬ 
agement. A few small firms have adopted the philosophy, 
but most big companies - strictly controlled by the financial 
priests - ignore it. Meanwhile, at Stack's 25 companies, 
employees are all business partners: remanufacturing not 
just engines, but capitalism itself. ■ ■ ■ 


Art Kleiner (art@well.com) is a business writer whose most 
recent book is The Age of Heretics (Doubleday). 

m aybe it's living in Berkeley - the groovy 1960s Cali¬ 
fornia counterculture hangout - that gave him the 
idea. Like, peace bro, and let's give the money back 
to the people. Perhaps. Chief executive Nat Gold- 
haber and his 25 employees at CyberGold certainly have 
an idealistic side. But they're also fiercely competitive - 
note the well-worn Chuck Norris heavy bag in the middle 



of their office - and hope to cash in on their clever idea: 
paying consumers to look at Web advertisements. 

Goldhaber, 49, works from two simple, yet seemingly dis¬ 
parate, premises: 1) people dislike online ads, and 2) people 
like to get paid. At the CyberGold site, visitors read an ad, 
then prove it by answering some questions. For their trou¬ 
bles they get cash credited to a bank account.The money 
can also be directed to charity or put toward merchandise. 


deep and abiding faith in their 
ideas - with "business rebels," 
people with a talent for the 
rough-and-tumble of market¬ 
ing and management who 
can build viable businesses 
around the projects. "Both are 
equally impatient," says Arun 
Netravali, vice president for 
research at Bell Labs. 

One of the big obstacles is 
the jealousy of others, says 


elemedia president Joe Mele. 
"People would get all bent out 
of shape," he says. Consultant 
Neshiem says the typical 
whine is "Why do they get to 
have fun in the sandbox and 
I have to do the old stuff?" It's 
not a problem that should be 
dismissed lightly. Unless com¬ 
panies set up a rebel in as sep¬ 
arate an entity as possible and 
make it clear they value the 


contribution, "people who 
don't like what they're doing 
will put up roadblocks," says 
Andersen's Craig. 

Companies such as Intel and 
Cypress Semiconductor take it 
a step further by institutional¬ 
izing rebelliousness. Intel even 
has a name for it: constructive 
confrontation. It means you 
are expected to be tough, 
opinionated, entrepreneurial. 


and willing to engage in intel¬ 
lectual combat over your 
views, says Dennis Matthies, 
a Stanford University lecturer. 
Matthies has been hired 
by Microsoft and Cypress 
to coach employees on the 
painful art of (this is on his 
business card) "question- 
driven learning, self-coaching, 
think on your feet, mental 
ecology." He explains, "You 
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Such thinking goes against the generally accepted Web 
ad model, which holds that online product plugs should 
mimic static magazine ads or that viewers don't mind TV- 
like commercials on their PC screens. But the conventional 


wisdom hasn't excited potential advertisers, or the public. 
Result: while Web ad revenue climbs - a respectable 
US$157.4 million during the first three quarters of 1996, 
according to the Internet Advertising Bureau - it still repre¬ 
sents only a fraction of the $65 billion spent by traditional 
media last year. 

CyberGold hopes to tap some of the Web's latent profit¬ 
making capabilities."A company's goal is to make its share¬ 
holders rich,"says Goldhaber, who looks like a college 
professor as he props up his New Balance running shoes 
and scratches his brown beard. Not so fast. CyberGold has 
already laid off eight employees (it was ramping up too 
quickly and sales just weren't there), and not every analyst 
is convinced CyberGold isn't scrap metal."It's difficult to 



find people with a high income who 
^ want to look at a car ad for $2," says 
Bk Peter Storck, director of online 
■l advertising at research firm Jupiter 
wm Communications. Goldhaber dis- 
B agrees, saying that advertisers pay 
B very little to get eager customers. 
Kmihppi Goldhaber has 
already proven 

I mmmu himself as a manager with 
his networking company,Tops, 
which he sold to Sun Microsystems 
for almost $20 million in 1987. 
Moreover, uberpitchman Jay Chiat 
and superflack Regis McKenna like 
CyberGold enough to be board 
members. If CyberGold clicks, it 


may prove to be one of the most original ideas yet for web- 


vertising. So hurry, go look at some ads and - yes - make 


some money. ■ ■ ■ 


Gary Andrew Poole (gap@well.com) lives in San Francisco. 


ome companies punish 
rebels. Others merely 
stifle them. But 3M cele¬ 
brates its malcontents, 
to the point of doling out 
major cash to reward their 
restless spirits. 

Got a great product idea 
you can't get past your boss? 


millions of microscopic pyra¬ 
mids into a standard pattern 
for more efficient sanding. 

Pieper couldn't get funds 
for machinery to build a pro¬ 
totype, but the Genesis grants 
gave him the chance to bust 
through the bureaucracy. The 
grant committee awarded 


BY BUSS M ITC Wm 


If you worked at 3M, you could 
turn to the Genesis grants. 
Since 1990, these funds have 
provided US$3.5 million to 70 
projects, offering a second 
chance to workers who could 
not get their ideas approved 
through normal channels. 

Ideas need nurturing if 3M 
is to meet its goals for fresh 
merchandise: 30 percent of 
each division's sales must 
come from goods introduced 
within the last four years. 
That's 500 new products 
annually. 

3M engineer Jon Pieper 
was a key member of the team 
that invented a new sand¬ 
paper called Trizact Abrasives. 
Most sandpaper consists of 
tiny abrasives randomly glued 
to stiff paper, but Pieper's 
replication technique places 


Pieper about $50,000 to move 
Trizact into development. 

3M hopes to sell $100 million 
worth of the new sandpaper 
by 2000. 

Pieper's iconoclastic think¬ 
ing follows in the tradition 
of famed 3M inventor Francis 
Okie, who in 1921 began push¬ 
ing a new waterproof sand¬ 
paper as a replacement for 
razor blades. Face sanding 
never caught on, but 3M sup¬ 
ported Okie's ideas until the 
auto industry started snap¬ 
ping up the invention, turning 
it into the firm's first block¬ 
buster product. At a lot of 
companies, encouraging odd¬ 
balls is a new concept. At 3M, 
it's a tradition. ■ ■ ■ 


Russ Mitchell (russ@wired.com) 
is managing editor at Wired. 


can think of it as a personal 
quality that has to be fostered 
or a bottom-line cultural char¬ 
acteristic for the organiza¬ 
tion." So Cypress has its "wolf 
packs," people who ask tough 
questions in job interviews to 
weed out anyone who is too 
thin-skinned to weather the 
attacks frequently launched 
at innovators. 

Sun Microsystems has set 


up the position of "distin¬ 
guished engineer" to give 
smart iconoclasts a loft from 
which to operate. James 
Gosling was a DE when he 
worked on Java. DEs are at 
the same level as company 
directors, who manage about 
100 people. But these folks are 
on their own."Your job is to 
do things differently, and to 
tell people what they're doing 


is not the right thing," says 
Jakob Nielsen, a Sun DE."The 
rule is, they have to listen to 
what we say, but they don't 
always have to do it." 

Vanderbilt University busi¬ 
ness professor Terrence Deal, 
who in the early 1980s was 
one of the first academics 
to write about corporate cul¬ 
tures, says rebels will play an 
increasingly important role 


in the hypercompetitive high 
tech market. 

"You need a voice of hon¬ 
esty consistently tweaking 
the culture," he says. Want 
evidence that rebels really 
matter? Just open your busi¬ 
ness history books, says Deal. 
"When IBM started smashing 
these people down, that's 
what started them getting 
into trouble." ■ ■ ■ 
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PHOTO: JILL GREENBERG 


Wired: Your films frequently deal with biological and 
physical mutations and anomalies brought about by 
technology. Why this ongoing fixation? 

Cronenberg: The theme of transformation as a physi¬ 
cal event fascinates me because we undergo the nat¬ 
ural transformations that any animal undergoes, but 
then we interfere with it: we wear glasses, have our 
teeth done, our nose straightened. As humans, we try 
to transcend the body by transforming it. For us there 
is no natural. It’s all a force of will. Everything that 
exists in the sense of ethics or philosophy comes from 
us. It doesn’t come from the aliens or god - it’s a reflec¬ 
tion of us. As we change, those things change as well. 

In Crash , I’m looking at people trying to create a new 
morality. They realize that the old forms of love and 
sexuality aren’t working for them. So they’re actively 
trying to create new ones. You have Gabrielle, a crip¬ 
pled woman whose attitude is that she’s actually more 
sexy: she’s a different kind of sexy; she’s a different 
creature. And she finds people who relate to it because 
they’ve had their car crashes also. 

Sex isn’t what it used to be. You don’t need sex to 
make babies anymore - soon you won’t even need 
humans to make human babies. What is sex now 
that it’s been disconnected from its biological correla¬ 
tive? Is it art? Is it just pleasure? Is it politics? Is it 


There's always the question of how we survive these 
kinds of desires. 

Yes. That’s Ballard’s project. Someone suggested to me 
that most of my characters are victims of this desire 
to change the body. I disagree. I’m not interested in 
victimization - I’m interested in will. It’s my charac¬ 
ters’ will that takes them into strange places. They’re 
actually very heroic. They’re actively seeking strange 
solutions to some strange problems. 

Are you personally interested in becoming a cyborg 
or getting a clone? 

No. I love the random-combina¬ 
tion creations, so unexpected, 
so daunting and charming, that 
normal child-bearing produces. 

Why replicate when you can 
astonish? Scientifically and as 
fiction, however, the possibilities 
are boundless and necessary. 

Your work invokes a certain 
horror of technology but also 
a fascination with it. Do you 
embrace it, or flee? 

Technology is not the name¬ 
less other. Technology ‘R’ Us: 
to embrace technology is to 


Director, writer, and cinematographer 
David Cronenberg has constructed 
a career around visions of bodies in 
transition - focusing variously on dis¬ 
ease, gynecology, drug addiction, and 
the scope of physical mutation. 

In 1992, he dared to film one of 
two "bibles" of cyberpunk bohemia: 
William S. Burroughs's Naked Lunch. 
Now he's taken on the other: Crash, 
by J. G. Ballard. Ballard's strange 
and disturbing 1973 novel revolves 
around atrophied, affectless citizens 
who attempt to locate meaning and 
erotic pleasure in automobile crashes. 


- the visionary behind Videodrome, The Fly, and Naked Lunch - discovers a new form of 

autoeroticism amid the twisted bodies and broken cars in Crash. By R. u. Sirius 


war? It’s probably all of those things. 

The characters in Crash are involved in a confronta¬ 
tion with their own mortality through technology. 

But there's also the opposite intuitive desire to have 
the flesh be more mutable, more able to take in, even 
have erotic intercourse with these technologies. 

You can see it in the increasing popularity of muti¬ 
lation, piercing, tattooing, scarification. There’s a 
growing refusal to be bound by the apparent limits of 
what the body is. There’s an attempt to transcend it 
by transforming it - transmutation. 

McLuhan talked about people putting on cars the 
way we put on clothes. But now we’re talking about 
absorbing and embedding technology and having it 
become a part of us, literally. 

I made the film’s auto a very plain, uninteresting car 
as a sort of metaphor for invisible technology. Even 
a Dodge Dynasty compresses time and space, gives the 
possibility of incredible sexual freedom, and enhances 
the power of the human body and mind. 


R. U. Sirius’s most recent book is Design for Dying, 
coauthored by Timothy Leary and published by 
HarperEdge; his most recent Web site can be found 
at www.revolting.com/. 


embrace, and face, ourselves. 

This we must do, and fearlessly. 

Do you read much science fic¬ 
tion? 

I virtually stopped reading SF in 
the late ’50s. The major excep¬ 
tion is Philip K. Dick. And I have 
read most of Gibson. That’s 
about it. I read everything by 
Ballard, although it’s not really 
classifiable as SF. The nourish¬ 
ment I need from fiction doesn’t 
seem to come from SF. 

Do you follow the cyberpunk 

and academic discourse on cyborg liberation? 

I’m very aware of it, but I don’t follow it obsessively. 

I get invited to these conferences where they want me 
to give a three-hour lecture on postmodernism and the 
body ... and I have nothing to say. I’m ignorant. 

Are VR and online interactivity worth pursuing? 
Online interactivity will definitely evolve into a new, 
substantial medium, although whether the game and 
interactivity part of it will dominate is an interesting 
question. Personally, I think art is a benevolent dic¬ 
tatorship, not a democracy. ■ ■ ■ 


Fetishizing crippled flesh, hard metal, 
and the emotional distance of his char¬ 
acters, Cronenberg has created a film 
distressing enough to upset journalists 
at Cannes (where it won a special jury 
prize) and his distributor, Ted Turner, 
who declared it "really weird." In the 
words of Ballard,"The film goes farther 
than the book I wrote. What is so pow¬ 
erful about it, and its performances, is 
that they start where the book ends.... 
It's one of the best films on sexuality, 
violence, and the motor car." 
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Toshio Iwai has the soul of an artist - but the head of a nerd. 

He's using both to invent interactive, digital art. By Azby Brown 
Photograph by Yoshihiro Nishioka 


H pair of grand pianos sits piano on stage. The audience, 
in front of a 60-foot- most of whom have traveled 
high screen on a dimly for hours by train from Tokyo 
lit stage. One begins to play by to the Milo Art Center in north 

itself, as if touched bv ghostly ern Japan, soon realizes that 

hands. A projected figure grad- the pianist is playing remotely 
ually fades into view onscreen, though he plays a keyboard 

his lingers moving in perfect somewhere out of sight, the 

synchrony with the unattended music emanates from the 


for The Last Emperor and The 
Sheltering Sky. Sakamoto pro¬ 
vokes a few gentle notes from 
the nearest piano, and the 
notes themselves appear to fly 
up from the hammers in a clus 
ter of sh i mniering, twisting 
jewels projected onto the huge 
screen. The audience gasps. As 


instrument on stage. 

After a few moments, the 
music stops and, to the crowd’s 
delight, the pianist appears on 
stage. He is pop star and award 
winning composer Ryuichi 
Sakamoto, well known for his 
work with the Yellow Magic 
Orchestra and his film scores 
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Sakamoto plays, his rhythmic 
cadences giving way to flam¬ 
boyant arpeggios and then to 
a lyric nocturne, the notes con¬ 
tinue their transfiguration 
from sound waves into swirl¬ 
ing ripplets of light, and the 
audience’s initial gasp of delight 
is followed by pleasurable oohs 
and ahhs - and even the occa¬ 
sional chuckle. 

Sakamoto concludes the first 
portion of his performance, and 
a lanky, long-haired man who 
has been seated at a bank of 
computers off to one side of 
the stage moves to the center. 
He picks up a computer mouse, 
and the giant screen becomes 
his monitor. He clicks a few 
times, and small blocks of light 
appear above one piano and 
drop onto its keyboard, striking 
notes that repeat as the blocks 
bounce. Soon a dozen or more 


point in a stellar career. This 
is the day he enters stardom, 
a new kind of stardom reserved 
for a new breed of electronic 
masters. As he and Sakamoto 
continue their symbiotic per¬ 
formance, Iwai generating fan¬ 
tastic visuals in real time in 
response to Sakamoto’s play¬ 
ing and Sakamoto responding 
musically to the imagery he 
sees unfolding above him, it 
seems clear that a new era for 
the performing arts has begun 
- and that Iwai is positioned at 
the center of it. It will be an 
age in which music and images 
are fused from the outset - not 
merely one accompanying the 
other, but each generating the 
other - live. 

Later that night, I manage to 
catch the last express train back 
to Tokyo. Sitting in the nearly 
deserted car, I pop open my 


one hand or creative sellout on 
the other, exists. All of his work 
is sincere, and all consists of 
equal doses of seriousness and 
play, pathos and humor, intri¬ 
cacy and simplicity. 

In an age when the term 
multimedia has become debased 
through overuse, Iwai demon¬ 
strates just what a consummate 
multimedia artist can really do. 
He has mastered the arcane 
electronic techniques of these 
many new media while possess¬ 
ing true musicality, visual sense, 
and compositional timing. The 
result has been a near flood of 
creative output in a wide range 
of genres, from computer-game 
software to broadcast television 
to critically acclaimed gallery- 
based art and performance. 

These days you can occasion¬ 


ally find programmers who 
build their own computers. 
Similarly, you will come across 
graphic designers who program. 
But people who combine inti¬ 
mate knowledge of electronic 
hardware and superb program¬ 
ming skills on several platforms 
with an engaging visual and 
musical sense are still pretty 
damn unique. In Iwai’s case, 
his work always emerges from 
a deep understanding of several 
complex fields. Rather than 
merely accepting the limitations 
of hardware, he will modify it to 
produce a desired effect; rather 
than using stock software from 
the box, he will visualize novel 
ways of linking programs and 
hardware to make a certain 
type of imagery possible. He 
finesses the interconnections 


Toshio Iwai is about as multimedia as an artist can get. 

The mechanical Time Stratum II (1985); the video Digital Portrait System (1986); and Man-Machine TV (1989)... 



notes are bouncing, each with 
its own rhythm, and they are 
transformed into numbers, then 
linked by lines into strange, 
shifting triangles. Then they 
begin to jump across to the 
other piano and back again 
like unruly preschoolers. 

For Toshio Iwai, the man with 
the mouse, this performance 
with Sakamoto marks a high 


Azby Brown (azbybrown@aol 
.com), who moved to Japan 
in 1984, is an associate pro¬ 
fessor of architectural design 
at the Kanazawa Institute of 
Technology. 


laptop, plug in a pair of head¬ 
phones, and fire up SimTunes , 
a new children’s computer 
game created by Iwai. As I watch 
the goofy start-up animation, 

I find myself wondering how 
Iwai can author both a fun, 
silly game such as this and the 
dramatic, culturally significant 
work I have witnessed: Music 
Plays Images x Images Play 
Music. As I start to play with 
the “bugz,” the animated musi¬ 
cal insects by which SimTunes’s 
compositions are created, I 
reassure myself that in Iwai’s 
case, no contradiction, no ques¬ 
tion of artistic pretense on the 



... he creates permanent artwork for galleries and museums, such as these 
dazzling computer-generated aquatic creatures in Well of Lights (1992)... 
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between hardware, software, 
input, and display because he 
speaks all of them fluently. 

To say Iwai works across sev¬ 
ered media would be an under¬ 
statement. To be sure, he has 
created several bodies of work, 
all intertwined and cross-fertil¬ 
izing each other. Some, particu¬ 
larly his earlier projects, rely 
more on mechanical motion. 
Others might be considered 
experimental video, such as his 
innovative TV shows created in 
Japan. Then there are commer¬ 
cial software programs such as 
SimTunes by Maxis. Though 
future art historians will proba¬ 
bly consider his output part of 
one unified oeuvre, at present 
it defies easy categorization. 

“Beyond his ideas, which are 
totally cool,” says Maxis produ¬ 


cer Michael Wyman, “what’s 
really amazing about Toshio are 
the mechanics. He has a rare 
combination of a totally refined 
eye and aesthetic coupled with 
a comprehensive, intimate 
knowledge of the technology.” 
Wyman thinks that’s partly 
because of the 34-year-old 
artist’s generational timing. 
“He’s old enough to have the 
experience and maturity to 
create great work, and young 
enough to have grown up with 
computers.” 

And Iwai is fortunate to have 
matured during a time when 
his inclinations dovetail nicely 
with technological advances 
and the society’s preoccupations 
at large. He is of the right gen¬ 
eration and has developed the 
right skills to give shape to his 


era. Iwai really is defining inter¬ 
active art, giving us incredibly 
engrossing toys - tools, really - 
that liberate our hibernating 
muses and cause us to rethink 
the notion of making art. Per¬ 
haps it’s his destiny. 

The mechanical period 

The peripatetic Iwai now lives 
with his wife, Sakae, in the 
small town of Ogaki, in Gifu 
Prefecture near Nagoya. The 
town’s government had the 
foresight to sponsor a cutting- 
edge techno-art school, the 
International Academy for 
Media Arts and Sciences, or 
I AM AS. Iwai was invited by 
founding director Itsuo Sakane 
(who himself may justifiably be 
called the godfather of interac¬ 
tive art in Japan) to spend a 
year as the academy’s first 
artist-in-residence. IAMAS is 
located in an obscure corner 
of an obscure town, and Iwai’s 


studio is in turn isolated from 
the institute in a neatly con¬ 
verted boilerhouse. 

When I poke my head in the 
door, I’m not surprised to see 
half a dozen computers of vari¬ 
ous makes arrayed across 10 
feet of table space, a deluge 
of connective spaghetti spilling 
out below. I spy about US$3,000 
worth of Jaz cartridges in a 
cardboard box in one corner, 
some synthesizers on a shelf, a 
few video projectors, and boxes 
and boxes of cables. Iwai waves 
his arm across the roomscape 
as if to say, “Make yourself at 
home,” and I plop down on a 
sofa that looks recently slept 
upon. 

Looking at the equipment 
more closely, I see a high-end 
Mac, a couple of Pentium boxes, 
an FM Towns, some unidentifi¬ 
able machines of distant vin¬ 
tage, and a Silicon Graphics 
Onyx workstation that seems to 


... his art spans the mechanical, video, and computer worlds. 

Time Stratum III (1989); Music Insects at the Exploratorium (1992); Resonance of Four (1994)... 




... or he creates more ephemeral performance pieces, such as his collaborative work with Ryuichi Sakamoto in 
Music Plays Images x Images Play Music (1996)... 


be crunching away on an exqui¬ 
site visual rendering of a grand 
piano. When I ask him about 
the unfamiliar machines he 
replies, “Oh, one’s an old Ami¬ 
ga; another is a Video Toaster.” 
When I comment on the range 
of platforms, he tells me, “Well, 

I have about 100 computers 
overall, mainly because I scour 
electronics junk shops - in Aki- 
habara in Tokyo, mostly - partly 
for spares to replace the older 
machines I used in my earlier 
works, but mainly in case I ever 
want to show all the old works 
together at the same time.” One 
hundred computers? “Some- 
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times the excess of it hits me” 
he says, “and I think, Why do I 
have 100 computers?” But Iwai 
has worked with computers 
since 1982, and stockpiling is 
the only way to ensure that his 
early works can be seen in the 
future. 

Iwai has prepared a presen¬ 
tation, a mini retrospective of 
videotapes and images, for my 
visit. “All of my work begins 



with animation and never 
strays too far from it,” he tells 
me. A simple flipbook anima¬ 
tion fades in on his computer 
screen. “I started making these 
flipbooks when I was in about 
fourth grade,” he explains, as 
a simple cartoon figure romps 
and morphs through its five- 
second life span. “This is one 
of the first ones. The margins 
of all my elementary school 
textbooks were filled with these. 
This is where my work begins. 
The excitement I got from mak¬ 
ing these animations has never 
disappeared - that and the fact 
that these are personal media, 
things you can carry around 
and look at alone.” 

By his own account, Iwai’s 
childhood and schooling were 


normal. He was born in nearby 
Aichi Prefecture in 1962, the 
youngest of four children, and 
attended public schools. In true 
Japanese fashion, Iwai decided 
at age 10 on his adult occupa¬ 
tion: animation and cartooning. 
Young Iwai also was beginning 
to acquire the sort of technical 
skills - basic electronics, sol¬ 
dering, et cetera - that would 
become the focus of his adult 



life. “My dad was kind of special 
in that he preferred to make 
toys with me rather than just 
buy me plastic models,” Iwai 
says. “He was constantly mak¬ 
ing me electrically operated 
toys with motors and lights and 
moving parts, and he taught me 
how to make them as well. He 
gave me how-to books, tools, 
and materials. So, on the one 
hand, throughout elementary 
school I was trying to improve 
my flipbooks, and on the other, 

I was building radios and stuff. 
Eventually these two kinds of 
activity merged, and what I’m 
doing now is the natural result.” 

When I first saw Iwai’s early 
artwork at the Inax Gallery in 
Tokyo in 1986, he had a year 
and a half to go before receiv¬ 


ing his master’s degree in plas¬ 
tic art and mixed media from 
Tsukuba University, one of 
Japan’s most advanced tech¬ 
nical universities. Iwai’s exhi¬ 
bition included a number of 
odd animation viewing devices, 
including phenakistiscopes. 
Often misidentified as zoe- 
tropes, with which they share 
many characteristics, a phe- 
nakistiscope is a thin disk of 

... Iwai did stints in the experi¬ 
mental fringe of commercial TV 
in Japan: the young adult show 
Einstein TV (1991); and the kids' 
show UgoUgoLhuga (1993)... 



...and he recently branched out 
into commercial computer games, 
namely the educational software 
for children that explores music: 
SimTunes (1996). 

wood, metal, or cardboard 
about a foot in diameter. 
Frames of animated figures 
are printed or pasted on one 
side, which is held away from 
the viewer, facing a mirror. As 
the disk is spun by hand, the 
animation is viewed in the 
mirror through slots around 
the disk’s perimeter. 

Iwai’s phenakistiscopic ani¬ 
mations were made by placing 


various objects - string, nuts, 
rice - on the bed of a photo¬ 
copier and making a series 
of twelve copies. Each image 
became one frame of an ani¬ 
mation, and by moving the 
objects incrementally for each 
copy, Iwai made very convinc¬ 
ing moving images. I particu¬ 
larly remember a bouncing 
tangle of string and a running 
horse created by forming a suc¬ 



cession of horse-shaped spaces 
in a pile of rice. 

Then there were some utterly 
amazing three-dimensional 
zoetropes. Zoetropes work on 
the same principle as phenakis¬ 
tiscopes, except that the images 
are located on the inside face 
of a cylinder. Although most 
zoetropes use two-dimensional 
images, Iwai’s featured 3-D clay 
figures mounted inside 212 ► 
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Iwoi anticipates an age in which music 
and images are fused from the outset - 
not merely one accompanying the other 

but each generating the other - live. 
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PERSONAL KEYBOARD 

■ BY I N FOG RIP ■ 


We've single-handedly improved 


THE WAY YOU'LL USE YOUR COMPUTER 


with the BAT Personal Keyboard 


a one-handed, compact input device that 


REPLICATES ALL THE FUNCTIONS OF A FULL-SIZE 


KEYBOARD, BUT WITH GREATER EFFICIENCY AND CONVENIENCE! 


Surf the 'net with blazing speed and no repetitive typing 


USE THE BAT ALONGSIDE A GRAPHICS TABLET AND GET TWICE AS MUCH DONE, 


OR SIMPLY HAVE FUN WITH THE HOTTEST NEW CONCEPT IN KEYBOARD TECHNOLOGY. 


The BAT is easy to learn and use. Letters, numbers, commands 


AND MACROS ARE SIMPLE KEY COMBINATIONS, 


CHORDS, THAT YOU CAN 


MASTER IN NO TIME. BEST OF ALL THE BAT'S UNIQUE ERGONOMIC DESIGN 


REDUCES HAND STRAIN AND FATIGUE FOR GREATER COMFORT AND PRODUCTIVITY. 


Call 1 *800-397-0921 today for more information or 


TO TRY OUT THE BAT PERSONAL KEYBOARD RISK-FREE FOR 30 DAYS, 


After all, you've got better things to do 

WITH YOUR OTHER HAND! 


www.onehandkeyboard.com 












Webonomics 


T rying to make money 
on the Internet is akin 
to searching for cold fusion. 
Many people are looking, 
with few finding answers. 

In Webonomics, Wired 
contributing writer Evan I. 
Schwartz offers some guide- 
posts for those searching. His 
nine principles for building 
a business on the Web are 
pretty solid, although most 
of them are well known to 
anybody trying to make 
money on the Web (and who 
isn't these days?). It's hardly 
news that Web sites need to 
be kept up-to-date, or that 
small companies can look like 
bia ones on the Net. The 







tronic commerce are feeling 
our way in the dark. This book 
reads like a scrawled message 
warning about dead ends and 
easy passages left by explor¬ 
ers just ahead of us. 

Schwartz doesn't pretend 
that his principles are all-inclu¬ 
sive; they're just the first ones 
he's stumbled across. New 
ideas will soon emerge, giv¬ 
ing the book a short shelf life. 

But that doesn't make this 
snapshot any less vivid. The 
Web morphs itself every cou¬ 
ple of months. Strategies to 
extract money from it have to 
keep changing just as quickly. 
- Jeffrey Mann 

Webonomics, by Evan I. 
Schwartz: US$25. Broadway 
Books:+1 (212) 354 6500. 


War for the Operating System of the Future 


T o show someone BeOS is an exercise in technohype salesmanship: 

“See how the animation keeps playing, even when you drag the 
window around? Look, it’s using only about two-thirds the available 
processing power, even with Kaleidoscope and three movies going. 
Watch how quickly it runs this search: the operating system was built 
from the ground up as a database. Symmetric multiprocessing, pre¬ 
emptive multitasking, protected memory, object-oriented from the core, 
and Web and FTP server equipped.” 

Sounds good. It’s got all the features of a next-generation operating 
system. So why did Apple choose NeXT’s Nextstep OS instead? 

Well, for all its promise, BeOS today lacks major applications like 
Microsoft Word or Adobe Photoshop, runs only on PowerPC chips, 
lacks an interoperable object architecture, and has a host of other 
issues related to its youth. 

Meanwhile, Nextstep matches BeOS buzzword for buzzword. Plus, 
the NeXT OS is suit-oriented and mature. It runs on the majority of 



Jean-Louis Gassee created BeOS, the system that only a geek could love. 

industry silicon (X86, Sparc, 680X0, and HP’s PA-RISC chips), supports 
Microsoft’s OLE standard (aka ActiveX), and will soon conform to the 
Corba 2.0 spec. NeXT’s back-end Net development environment, Web 
Objects, understands Java and talks to most commercial databases. 
Nextstep has been in use for a decade and was developed specifically 
for multiuser enterprise environments. It has applications, mission- 
critical ones. It does PostScript. It knows the Mac and Sun file systems; 
it can speak NetWare, AppleTalk, and NFS. Right now. 

But smart PC players like IBM and Motorola, which recently 
announced deals to bundle the BeOS with Mac clones, know to keep 
their eyes on Be. In several years, Be’s technology will do everything 
Apple’s Nextstep-based Rhapsody OS will do, and it will do it faster, 
cheaper, and stabler. 

Nextstep is what is needed today, but BeOS is what will be demanded 
tomorrow. - Kenji Morrow 

Apple Computer: +1 (408) 996 1010. Be Inc. +1 (415) 462 4100. 
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Color Blind 

I f you were planning to ship 
those green toilet seats to 
the Middle East, you'd better 
think again. Green is sacred 
among Islamic cultures, and 
those charming seat covers 
could be deemed sacrilege. 
Confused? You needn't be. 
Companies seeking to mar¬ 
ket their products abroad can 
avoid such cultural faux pas 
with ColorTool, a design pro¬ 
gram that focuses on color 
association in different parts 
of the world. This easy-to-use 
hypertext source, using case 
studies and color swatches, 
allows you to search by color, 
culture, or overall meaning. 
The program can save on 
costly errors by providing 



United colors of Vanka. 

design tips that prevent color 
mismatches and visual no-no's. 
It also provides interesting 
information from various color 
theorists as well as an index 
of design definitions. 

By clicking on countries and 
colors on the world map inter¬ 
face, you can find that blue is 
one of the most popular colors 
among US advertisers and 
that pink is considered lucky 
in China. Or you can just have 
fun playing around. 

According to program 
developer Surya Vanka of the 
University of Illinois, ColorTool 
covers 32 cultures and a 12- 
color spectrum. -Julie Sullivan 

ColorTool : email s-vankal 
@u iuc.edu. 


Drive-In, Moscow Style 

F or all its heavyweight art cinema, Russia is woefully behind the 
West when it comes to exploitation movies. Sure, glasnost brought 
a tsunami of porn from the former Eastern bloc, but any mammal with 
thumbs and binocular vision can aim a black-market videocam. No, true 
Russian drive-in films are just reaching the toddler-with-matches stage 
with The Wild East. 

Imagine a self-conscious combination of The Magnificent Seven , 

The Road Warrior , and Sergio Leone’s spaghetti westerns all crammed 
into one film, and then have it directed with the recklessness - and 
cheapness - of a Roger Corman biker flick from the late ’60s. Oh, and 
did I mention midgets? Throw in a lot of midgets, too. And a second 
biker gang, all in SS drag. And a wandering Chinese martial arts 
expert. In The Wild East , this weirdly compelling mishmash of other 
countries’ cultural detritus is given a thorough, if crude, going-over, 
reaching a surprisingly well-constructed and thematically clever 
climax. 


The setup is standard-issue, but with a Russian twist. In a shabby, 
postapocalyptic future, roving bikers persecute local farmers (the 



How do you say "body count" in Russian? 

midgets), who sell their grain to hire mercenaries to save their clod- 
stomping asses. One interesting aspect of The Wild East is that “the 
war” that has brought civilization to its knees is never identified. Was 
it a catastrophic Russian civil war? World War III? Remnants of tanks, 
jeeps, and soldiers litter the landscape. Is the setting an eastern repub¬ 
lic, cut off from Moscow, going through its own Wild West period? Or 
maybe it’s Chechnya, projected into some low-rent Omega Man-like 
futuristic nightmare. It’s probably all these things. 

Jokes about the former Soviet Union abound. The obligatory blond 
babe sarcastically sings a Young Pioneers’ song, and killers on both 
sides of the conflict wear their GI experience proudly. But social com¬ 
mentary and satire take a back seat to blowing stuff up and driving 
really fast. 

If you’ve been wondering where all those great drive-ins in New 
Jersey, Texas, and Southern California have gone, look east, comrade. 
The folks in Kazakhstan are steaming up the car windows. 

- Richard Kadrey 

The Wild East: US$25. Video Search of Miami: +1 (305) 279 9773, email vsom@aol.com. 


Survey Says ... Read It 

G eorge W. S. Trow's Within the Context of No Con¬ 
text first came to my attention through The Well 
-1 discovered that a number of Wellites had a copy 
of Trow's 1978 New Yorker essay stuffed on their 
bookshelves. And, after reading the 1997 Atlantic 
Monthly Press book edition, which features a new 
introductory essay, I see why it's a keeper. 

Trow sets out to explain American culture as if 
to a foreigner and to help those inured to it see it 
anew. He succeeds by combining the observations 
of an outsider with an insider's dope. He takes us to 
the exclusive classrooms of the Northeast and runs 
us through the various literary poses of post-Beat 
America; we visit a World's Fair, where he worked; 
we stare into America's one-way mirror - television. 

Now we've all heard our share of diatribes against 
the tube, but trust me, this isn't one of them. It is 
a highly original, eloquent investigation - a series 
of aper^us that build and complement each other. 
Here's one: "The important moment in the history 
of television was the moment when a man named 
Richard Dawson, the 'host' of a program called 
Family Feud, asked contestants to guess what a poll 



American culture in context. 


of a hundred people had guessed would be the 
height of the average American woman. Guess what 
they've guessed." Fact and merit have all but van¬ 
ished. All that remains is for us to guess at what 
others have guessed. Who knew that the Family 
Feud approach to trivia would later resemble presi¬ 
dential election coverage - with polls, not issues, 
determining how Americans vote. 

Throughout this work. Trow skewers America's 
obsession with celebrity, TV's attempts to address 
social problems that can't ever be solved there, and 
the way television has shaped other media. He is 
never far from aphorism ("The message of many 
things in America is 'Like this or die.' It is a strain. 
Suddenly, the modes of death begin to be attrac¬ 
tive."), and his autobiographical passages are droll 
and affecting. 

Far from an Op-Ed cry for regulation. No Context 
leaves the reader enlightened and shaken, the way 
all dear-eyed views of reality do. Survey says ... 
read it. - Brad Wieners 

Within the Context of No Context, by George W. S. Trow: $US20 
hardcover; $11 paper. Publishers Group West: (800) 788 3123. 
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Lost and Found 


T he City of Lost Children 
might have found an 
audience outside the critics' 
circle, but this film still seems 
an unlikely candidate for 
videogame adaptation - espe¬ 
cially since the hero, Miette, 
is a little girl. 

Fortunately, Psygnosis, cre¬ 
ator of such addictive games 
as Ecstatica and Formula 7, is 
up to the task. In Psygnosis's 
capable hands, The City of 
Lost Children transcends its 
celluloid bounds to become 
an eerie and engaging inter¬ 
active film. 

City is an adventure game 
disguised as interactive cin¬ 
ema. Not that the gameplay 
is traditional. The action starts 
when the evil scientist Krank 
kidnaps Denree, the little 
brother of Miette's best friend. 
Miette and her pal set out 
on a treacherous journey. 

The decisions Miette can 



Fun, eerie adventure. 

make along the way fit per¬ 
fectly into the story line - 
giving a bone to a dog, say 
- as opposed to the oh-look- 
there's-a-puzzle mentality 
of other games. Miette goes 
against every survival instinct 
when she lets herself get cap¬ 
tured. And when she can't 
accomplish a task, she admits 
her shortcomings with an 
earnest, "I don't think I can 
manage it..." But even then, 
the lush, detailed City is enjoy¬ 
able just to watch. Under cine¬ 
matic auteur Marc Caro's 
artistic direction, the anima¬ 
tion and video are flawless, 
full of simple touches such 
as when one character gently 
slides his hand into his pocket. 
-Paul Seme! 

The City of Lost Children 
for Sony PlayStation or PC: 
US$49.99. Psygnosis: +1 
(415) 655 8000, on the Web 
at www.psygnosis.com/. 


Like the Wynd 

I f you’re looking for a way to pick up your email without a telephone 
jack, and if your travels don’t take you far from a major metropolitan 
area, then you’re an excellent candidate for WyndMail, a nationwide 
wireless email service. 

Just one year old, WyndMail offers a service superior to its older 
competitor, RadioMail. WyndMail uses the RAM Mobile Data Network 
to deliver email directly to a radio modem. Mail is delivered instantly, 
although the system’s slow speed (roughly 2400 to 4800 baud in real- 
world situations) makes it better suited to short missives than to those 
800K issues of Slate. 

Besides Internet email, Wynd has a fax gateway that lets you send an 
email message to a fax machine. An operator answers an 800 number, 
transcribes your caller’s message, and emails it to you. 

WyndMail works with Macs, Windows, Newtons, and the HP 100/200 
LX palmtop computer. Unfortunately, right now Wynd is crippled by its 
proprietary email client. While it’s better than the mail client offered 
by RadioMail, it’s still quite limiting. Fortunately, Wynd plans to junk 



The next best thing to ESP. 

the system later this year and let customers use Eudora, Netscape Com¬ 
municator, or even Microsoft Exchange. That will make this already 
good service really useful. 

I used WyndMail during my 5,950-mile cross-country trip last Dec¬ 
ember. I found that it worked flawlessly in cities, but, as expected, I was 
out of contact during those long drives down the interstate. On the 
other hand, RAM’s network had coverage in some areas where I didn’t 
expect it - like Redding, California. The folks at Wynd say that many 
of their customers are businessfolk who want to pick up their email 
while awaiting flights in airports. It also works pretty well in airplanes 
as long as you are traveling under 10,000 feet or so. But, of course, 
running a two-watt transmitter in the cabin won’t make the cockpit 
too happy, so you might want to keep your transmissions grounded. 

- Simson Garfinkel 

WyndMail: US$29.95 per month for measured usage (includes 200 free email messages), $149.95 
per month for unlimited usage. Service requires a wireless modem, which can be rented for 
$39.95 per month or purchased for $499.95. Wynd Communications: (800) 549 8900, +1 (805) 
781 6000, on the Web at www.wynd.com/. 


En Vogue 

W omen's magazines occupy a special niche in the 
cluttered infoscape of modem media. Ask any 
Vogue junkie: no girl-themed Web site or CNN seg¬ 
ment on women's health can replace the guilty 
pleasure of slipping a glossy fashion rag into your 
shopping cart. Smooth as a pint of chocolate Haagen- 
Dazs, feckless as a thousand-dollar slip dress, women's 
magazines wrap culture, trends, health, and trash in 
a single, decadent package. 

But like the diet dessert recipes they print, these 
slick publications can leave a bad taste in your mouth. 
Their portrait depiction of girl culture might be fun 
and fantastical, but it's far less substantial, intelli¬ 
gent, and self-confident than real life. This mythol¬ 
ogy tends to assume that women have nothing 
better to think about than frivolous fashions, breast 
implants, and how to connive men into popping the 
big question. So what's a modern girl to do? Read 
Bust, of course. 

Presenting a range of observations from opin¬ 
ionated writers. Bust is feminism without the ism. 
Thoughtful articles about abortion sit happily 
alongside wicked parodies of Cosmo's infamous 



Feminism without the ism. 

personality quizzes. Fluffy bits about Manic Panic 
hair dye and the art of eyebrow plucking are wel¬ 
come, too. Well-crafted and insightful articles com¬ 
bine the literacy of traditional writing with the 
uniquely personal prose of zines. Unafraid to be 
politically incorrect or potentially offensive. Bust 
is Ms. meets the original Sassy, with just a touch of 
Ben Is Dead. 

Once a humble newsprint zine. Bust s latest edition 
sports a shiny cover photo of Bjork and 127 pages 
of smart writing. Each quarterly issue revolves 
around a theme - Bad Girls; Goddesses; Our Lipsticks, 
Ourselves - and the current topic is Motherhood. 
Inside you'll find interviews with rock-star moms 
like Chrissie Hynde and Kristin Hersh of Throwing 
Muses, plus a kick-ass conversation with Roseanne. 

The real draw of Bust isn't the celebs, though; it's 
the regular ol' gals who contribute their rants, auto¬ 
biographical stories, anecdotes, and editorials. They 
prove that substance, humor, and wisdom can coexist 
with the more self-indulgent aspects of girl culture. 
-Tiffany Lee Brown 

Bust: US$14 for four-issue subscription. Bust. PO Box 319, 
Ansonia Station, New York, NY 10023. 
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Given at times that unjust employment practices 
cannot be prevented from occurring. Reliance National 
provides comprehensive coverage to safeguard employers 
when they do. Our employment practices lia- 


associated with: 


Kclianq^ a»d programs tindt 

Comdcmni ty Conip; 
Com ptfry; ^clKj&Ekm ra^e < ompaoy of 11 lit 
California, Kti0t insurance Company 

C) 1997 Rdfotfe Namrrud Insurance Company, 


Insure with the Insurance Company 
that Understands Your Business. 


WPlia^ k Njflh|||flH 

Employment Praetwiafeik^ijB 


J 


The essence of the American dream is based upon the principles 
of freedom, equality and justice for all. As a result, today’s 
vast job market offers a world of opportunity for 
making dreams come true. Employment laws 
that promise everyone a fair chance for suc¬ 
cess inhabit every industry. However, in spite 
of those laws, job security doesn’t always come 
without a price. Unfair treatment due to discrimina¬ 
tion or sexual harassment continues, threatening 
one’s financial security and often resulting in 
wrongful termination. 


Wrongful Termination 
Sexual Harassment 
Discrimination 
Americans with Disabilities 


When providing your business with employment practices 
liability coverage, come to the insurance carrier whose 
business is protecting your business... 

THE CHOICE, Reliance National. 


THE CHOICE 

Reliance National 


and programs underwritten bv Reliance Insurance 
‘ demnity Company, Reliance National Insurance 
e Company of Illinois, Reliance Insurance Company of 
Insurance Company and/or Reliance Surety Company. 


A Reliance Group Hofdings*Company 
77 Water Street, New York, N.Y. 10005 
For further information 
write us or call (212) 858-6602 
http://RelianceNational.com 





s 500 YEAR 


In a new book 

titled The 500 Year Delta, Watts 
Wacker and James Taylor predict 
the fate of the business world in half a cen¬ 



tury. The age of reason is over.The age of 
information is old news. Wacker and Taylor 
sound a wake-up call for businesses inter¬ 
ested in speculating on tomorrow's tomorrow. 

Release: April. HarperCollin s: +1 (212) 207 7603. ^ 


Sci-fi aficiona¬ 
dos get ready. The Fifth Element, 
a Columbia Pictures release with 
special effects by Digital Domain, 
tells the story of a futuristic cab 
driver. Directed by Luc Besson 
and starring Bruce Willis, Gary 
Oldman, and Milla Jovovich, 

The Fifth Element should be the 
most future-fun flick of the year. 
Release: May. Columbia Pictures: 

+ 1 (310)280 8000. 



every geek into a publisher? Well, say 
hello to Short cinema journal, the world's 
first DVD magazine. You'll soon be able 
to enjoy a new class of short works, 
poems, and essays caught on film and 
stored on a 5-inch disc. Release:May. 

. Short cinema journal:-!-/ (310) 821 9843. ^ 



developed by the US Air Force, uses neural 
networks to maintain control at all speeds. 
When final testing is completed this spring, 
this supersonic transport will lend new 
meaning to the term man-machine interface. 
Release: Spring. Accurate Automation Corpora¬ 
tion:+1 (423)894 4646. 


Jjjfiastc 6 Each year, Americans mail 65 billion 
checks. CyberCash plans to ease the postal load 
when it releases a Web-based checking service 
for paying public utility bills. If you live in one 
of the three pilot markets, you'll never sit in the 
dark again - unless your ISP cuts your connec¬ 
tion. Release: Spring. CyberCash: +1 (415) 827 7034. j 


A new game by GT Inter¬ 
active that was originally developed for 
Intel's MMX chip. Unreal pushes the 
shoot-'em-up genre to the next level. 
Enter an alien realm and cream other¬ 
worldly beings.The graphics rock, the 
environments are totally 
immersive, and the vio¬ 
lence will make your brain 
ache. Release: June. GT Inter¬ 
active:+1 (212) 726 6500. 



3-D computer artists. 
Designers meticulously craft worlds built from thousands of tiny poly¬ 
gons mapped with detailed textures. But this emphasis on hyper¬ 
realism begs the question! Why bother? Photorealistic renderings 
look antiquated as soon as the next great software program hits 
the streets. 

The 14-person team of graphic designers and coders at San Fran¬ 
cisco-based ThinkFish consider themselves the neosurrealists of 



Realism has traditionally been the Holy Grail for 


digital media.Their new graphics software, LiveStyles, forgoes tex¬ 
ture maps in favor of artistic styles, which can be applied to any 
prerendered 3-D model or animated sequence. Punnily referred to 
as Cartoon Reality, LiveStyles takes today's quasirealistic images 
and gives them a new perspective by lending them artistic style. 



creating drawings that are a fraction of the size of equivalent poly¬ 
gon-based images. Normal 3-D renderings call for powerful machines, 
but LiveStyles objects can be created on any Power PC or Pentium. 
At a mere 20 to 30 Kbytes, there's room for real-time animation in VRML 
or easy Web distribution using the LiveStyles stand-alone player. 

"LiveStyles represents a very different way of looking at 3-D," 
opines Creative Development Director Ben Calica. Its a perspective 
that's much more emotionally effective. We've developed some¬ 
thing that will continue to capture people's interest long after they 
have tired of the latest attempt at realism." 

With more than 20 styles to choose from, you may lose the power 
of the camera, but you'll gain the vision of Monet, da Vinci, and Warhol. 
Only time will tell if LiveStyles will be able to withstand carbon 
dating, but it's certainly refreshing to have an alternative to the 
staunch realism haunting computer graphics today.-Anne Speedie 
Release: Late spring. ThinkFish: +1 (415) 252 1525, on the Web atwww.thinkfish.com/. 




























































Dexter Gordon 

The Complete Blue Note Sixties Sessions 
Blue Note 

A s the first to translate Charlie Parker's bebop 
mode to the tenor saxophone, Dexter Gordon 
was a serious player in LA/s highly charged Central 
Avenue scene early in his career. An ear for melody, 
long loping phrases, and a larger-than-life sound 
were the hallmarks of his style; his laid-back rhyth¬ 
mic approach strategically placed key notes slightly 
behind the beat. However, a bout with drugs and 
the upsurge of the cooler West Coast jazz movement 
found Gordon spending most of the 1950s in relative 
obscurity. 

Gordon expatriated to Europe in 1962 and recorded 
prolifically thereafter, and this six-CD set captures 
the meticulous planning that went into those ses¬ 
sions. As the published letters included in the liner 
notes reveal. New York producer and Blue Note 
Records owner Alfred Lion was consistently outlin¬ 
ing Dex's future, always considering his most appro¬ 
priate repertoire and consciously combining him 



with the very best of sidemen. 

Gordon's comeback with Blue Note has resulted in 
some of the finest postbop ever put to disc. Unlike 
his later playing, which was so relaxed as to lull the 
listener, these recordings swing hard, often at med¬ 
ium uptempo, and always hit the pocket. With an out¬ 
standing pool of musicians including pianist Sonny 
Clark, bassist Paul Chambers, drummer Philly Joe 
Jones, and trumpeters Freddie Hubbard and Donald 
Byrd, Gordon also waxes poetic on a number of beau¬ 
tiful ballads. 

The set incorporates nine albums recorded over 
twelve sessions, including the classics Doin'Allright 
and A Swingin'Affair, Nine previously unissued or 
rejected tracks are added as a bonus; listeners will 
appreciate recording engineer Rudy Van Gelder's 
penchant for incredible sound. Three decades later, 
these timeless tracks still feel fresh - caught at the 
apex of Gordon's recorded legacy. Kudos to Blue 
Note for its classy presentation of an important 
and exciting body of work and for resurrecting 
this leader of straight-ahead jazz. -James Rozzi 


Dogon 

notdunjusta 
New Dog 

Only innovative outfits such 
as the unique collaborative 
Dogon will survive ambient's 
inevitable shakeout. American 
Paul Godwin and Venezuelan 
Miguel Noya bring an improv 
ethic to their chillscapes, 
having already conducted a 
transcontinental jam in San 
Francisco and Caracas via the 
Net last year. Pre-Colombian 
rhythms steep in delicate 
folds of electronica, fashion¬ 
ing structures that defy any 
genre. Some tracks are entirely 
improvised; others play like 
commercial jingles under 
heavy torsion. Dogon cap¬ 
tures the best of progressive 
ambient: whispers from the 
interstice between dreaming 
and waking. - Alan £ Rapp * 



Buick MacKane 

The Pawn Shop Years 
Rykodisc 

With the Nuns, rock-and-roll 
lifer Alejandro Escovedo once 
opened for the Sex Pistols and 
later founded Austin's gritty 
Rank and File and The True 
Believers. During the 1990s, 
he's explored emotionally 
devastating material on 
solo discs with his self-titled 
orchestra. But Esco still bugs 
out when the mood hits — 
here fronting a ragged quar¬ 
tet named for a T. Rex song. 
For Buick MacKane, garage 
glam is an obvious inspiration: 
several cuts recall Escovedo's 
heroes The Faces, and his feed¬ 
back-drenched Stooges cover, 
"Loose," proves him for what 
he is: a middle-aged rocker 
who wears it well. 

-James Sullivan* 


Bim Sherman 

Miracle 

Beggars Banquet 

Minimally transcendent and 
pared down to basic elements 
of guitar, bass, and percussion, 
this is not the slick solo CD 
you'd expect from reggae 
master Bim Sherman. Instead, 
Miracle aches with John Col- 
trane's spiritualism, pushed to 
extremes and reduced to ele¬ 
gant simplicity. When Sher¬ 
man sings "Bewildered" or 
"Must Be a Dream," he mixes 
rich, bluesy vocals with a Silent 
Way-era Miles Davis sound 
and evokes recent rhythms 
from Pharoah Sanders - credit 
the latter to tablist Talvin 
Singh. Catch a hint of Jamaican 
lilt in his voice, close your 
eyes, and feel Bim reaching 
for heaven. A true miracle. 

- Jennifer Kabat* 



Spanish Fly 

Fly by Night 
Accurate 

Tubaist Marcus Rojas has 
long played in jazz ensembles 
known for expanding tradi¬ 
tional musical boundaries. 
Spanish Fly, a band mingling 
New Orleans and Manhattan 
styles, finds Rojas paired with 
slide guitarist Dave Tronzo 
and trumpeter Steven Bern¬ 
stein, plus guest drummer 
Ben Perowsky. This album is 
an immeasurable leap from 
the first, presenting an eight- 
part suite composed for the 
San Francisco Ballet. Full of 
vocalized growls, slurs, and 
shouts, the group's sound has 
a rumbling and roaring vitality 
that only jazz well-seasoned 
with funky blues tidbits and 
streetwise humor can offer. 

- Norman Weinstein • 
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Shonen Knife 

Brand New Knife 
Big Deal 

Shonen Knife has distilled 
some 20 years of new wave, 
punk, and alternative rock 
into an album that transcends 
genre. With lovely vocals and 
harmonies and generous use 
of melodic, rhythmic hooks, 
the Japanese trio makes three- 
chord rock magical again. 
Subject matter includes toys 
("Magic Joe"), food ("Fruits 
and Vegetables"), and roller 
coasters ("Loop Di Loop"); 
humor distinguishes them 
from the angst-ridden rock¬ 
ers who clog the airwaves 
today. The music's simple 
beauty and the obvious joy 
the band gets from its work 
combine to make Brand New 
Knifea n enchanting disc. 

- Peter L. Herb * 




Various Artists 

Return of the DJ Vol. II 
Bomb 

Agrowing number of DJs are 
taking hip hop back to the old 
school, unearthing the myriad 
possibilities of utilizing turn¬ 
tables as their only songwrit¬ 
ing instrument and - literally 
- making beats from scratch. 
Following last year's highly 
acclaimed Return of the DJ 
compilation, Vol. II reads like a 
who's who of some of today's 
most respected international 
turntablists, each with their 
own impressive collage of the 
music's history and theory. 
Check out Phoenix's Radar 
and Z-Trip on "Private Parts" 
for the funniest selection of 
sources and Montreal's Kid 
Koala for his dazzling tech¬ 
nical proficiency on "Static's 
Waltz." - Tamara Palmer • 


Laibach 

Jesus Christ Superstars 
Mute 

As a performance-art troupe, 
Laibach made waves in the 
former Yugoslavia, but fear 
not these goofball shock- 
heads. Jesus Christ Superstars 
is a magnum opus of concept- 
driven technorock, telling the 
story of Christ's death and 
resurrection and exploring 
the teleology of his passion. 
But given such a solemn 
premise, this Slovenian export 
exults in prophecy, doom, 
and the sheer terror of apoca¬ 
lypse - and emerges as some¬ 
thing akin to Spinal Tap. 
Though Superstars is a sine 
qua non for those who like 
their metal laced with fire and 
brimstone, Laibach doesn't 
seem to get its own jokes. 
-Andrew Lentz • 




Charlemagne 

Palestine 

Four Manifestations on Six 
Elements 

Barooni/Staalplaat 

Though Philip Glass, Steve 
Reich, Terry Riley, and La 
Monte Young are hailed as 
the pioneers of minimalist 
music, the portfolio of Char¬ 
lemagne Palestine is equally 
reductive, relentless, and 
compelling. These six pieces 
(four for piano, two for elec¬ 
tronics) use repetition as a 
means for exploring rhythm, 
texture, and the very essence 
of the music Palestine dubs 
the "golden sound." Not to be 
confused with vacuous New 
Age pablum, Palestine's work 
offers sonic sculptures to be 
thoroughly inspected and 
savored at every moment. 
-Dean Suzuki • 
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56 Kbps and Up 

C onnecting to the Net is 
a snap - unless you're 
hoping for something faster 
than 28.8 Kbps or simple ISDN 
dial-up. A universe of faster 
access options beckons: T1, 
frame relay, primary rate ISDN. 
But only professionals - or 
determined nerds - would 
dream of hacking their way 
through the wire-snarled 
thickets of impenetrable 
acronyms and fiddly tech¬ 
nical minutiae. 

Now mere mortals have 
a guide. Getting Connected is 
a marvelously clear exposi¬ 
tion of the world above 56K; 
it demystifies the jargon and 
helps ordinary users figure out 
their best options. The book 



Getting 

Connected 


Ux InternH at %Kand (p 



Life in the fast lane. 

is in part aimed at business 
users contemplating Internet- 
based marketing and intra¬ 
nets, and as such includes 
ample information on picking 
service providers, working 
with technical consultants, 
and getting to the heart of 
underlying technologies. 

But the audience for this 
book is wider than business 
users. Even serious Netheads 
should take a look. 
-PaulSaffo 

Getting Connected: The Inter¬ 
net at 56Kand Up, by Kevin 
Dowd: US$29.95. O'Reilly & 
Associates: (800) 998 9938, 

+1 (707) 829 0515, email 
order@ora.com, on the Web 
at www.ora.com/. 
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The Next Addiction 

D iablo couldn’t have arrived on my desk at a worse time. I was leav¬ 
ing the next day for a weeklong business trip and had a million 
things to do before I left. Not having played a game obsessively in 
years, I thought I’d just take a quick look at it, then prepare for a talk 
I was to give on my trip. That was around 7 p.m. Around 9 p.m., I 
thought I’d just finish the level before getting a bite to eat. At 2 a.m., 

I was still playing - and no, I never had dinner. Nor did I finish 
preparing my talk. Oops. 

Diablo is a multiplayer Dungeons & Dragons game. You can be a 
fighter, a rogue, or a magician. You kill monsters and find magic trea¬ 
sure. There are a million of these sorts of games out there, but this one 
is simple enough to be playable. You feel like you’re fighting the mon¬ 
sters, not the software. Think of it as a spiffed-up 3-D version of the 
old arcade game Gauntlet. Individual players need their own CDs, so 
no one else could play that night - people in my lab watched over my 
shoulder in shifts, offering advice: “Don’t go down yet!” “You missed 
a chest - down there to the left, on the floor.” “Go right! Let’s see what’s 
behind that door!” 



A devilish waste of time. 


By the time I returned from the trip, my MIT labmates had bought 
three more CDs - which for starving grad students is quite an invest¬ 
ment - to play the networked four-player version. They had played all 
week, too, building up high-level characters. My little guy was left in 
the dust, and had to be resurrected several times. Fortunately this time 
we remembered to get dinner. (OK, so we had pizza delivered.) 

You can play Diablo over a local-area network or over the Net by 
connecting to one of Blizzard Entertainment’s battle.net servers. The 
game has really taken off - lately there are more than 5,000 players on 
battle.net most nights. Around my lab, it’s practically an obsession. 
Some friends and I started talking about Diablo at the local Thirsty Ear 
pub the other night, and the people at the next table joined in, the bar¬ 
tender spoke up ... soon the whole bar was talking about Diablo. 

But be careful about playing with strangers you meet online. Killing 
other players is allowed, and the killer can take the victim’s gold and 
keep an ear as a trophy. 

Most important: Be careful to take the shrink-wrap off Diablo on 
a day when you’re not too busy! - Amy Bruckman 

Diablo for Windows 95: US$54.95. Blizzard Entertainment: (800) 953 7669, +1 (714) 955 1380. 


Just the Fax, Ma'am 

I am not an internationally touring rock musician, 
traveling the continent with my throng of steroid- 
pumped roadies, tipping the maitre d' at Tribeca, or 
ordering room service at Chateau Marmont. Rather, 

I am a guy who's scraped together enough cash to 
fly (economy) to my best friend Eric's wedding in 
Denver this summer. And yet, when I step off Super 
Shuttle and check into my Motel 6, I'll be using a 
keen little service called JFAX - and traveling just 
like the stars. 

Developed by German rapper Jaye Muller, JFAX 
assigns each of its customers a telephone number to 
receive incoming voice and fax messages. The ser¬ 
vice then routes the documents to an email account 
- the one POP address I'll check while traveling. 
Thus, when I'm downloading my email remotely in 
Denver, I can collect all my business-related docu¬ 
ments via one medium. Pretty cool. Muller dreamed 
up the idea while on tour after growing increasingly 
frustrated with hotels and messenger services that 
constantly lost or delayed his messages. 



JFAX isn't perfect: occasionally a document will 
encode into a maddening 20-page fax of ASCII gib¬ 
berish; the Mac viewer is primitive (it feels like a mid- 
1980s MacPaint); the Mac audio player won't run on 
machines that aren't System 7 or greater. But you 
can control many functions with simple email com¬ 
mands, and, if you have problems, JFAX support peo¬ 
ple are sharp and responsive. Winner of the British 
Telecom/Sunday Times technology award, JFAX has 
toll-free and local phone numbers in nearly 20 cities. 
Software for both PC and Mac platforms is available 
through its Web page. 

Though I'll be glimpsing the Mile High City through 
the bug-spattered windshield of a rental car and not 
through the tinted panes of a stretch limo, I know 
JFAX won't differentiate between me and the stars. 
And considering the company's low fees, I may save 
enough to splurge on dinner - or maybe a decent 
wedding present for Eric. - Colin Berry 

JFAX: US$15 setup fee, $12.50 per month. JFAX: (888) 438 5329, 
+1 (212) 431 3833, on the Web at jfax.com/. 
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Access Denied 

I t always seems to happen 
at the end of a really good 
evening, when you're feeling 
happy and expansive: you're 
coming out of the restaurant 
or the movie theater, walking 
back to your car... and then 
you see the open car door, the 
smashed window, the miss¬ 
ing radio - or, if you're really 
unlucky, the empty parking 
space. If only there were some 
way automobiles could fight 
back against those car-nap¬ 
ping scumholes! 

Car owners, fret and seethe 
no more: the Auto Taser has 
arrived. 

This isn't some sissy whoop- 
and-holler alarm. It's a car 
defense system based on the 
same technology as the Air 
Taser (a compact, concealable 
taser gun available in most 
states) and takes the unas¬ 
suming form of a bar fastened 



Shock therapy. 

to your car's steering wheel. 
When a would-be thief jostles 
the bar, the Auto Taser acti¬ 
vates an unforgettable yet 
nonlethal 5,900-milliwatt 
electron pulse, temporarily 
scrambling the mug's nervous 
system. The Auto Taser has no 
long-term effects, but surges 
through gloves and other pro¬ 
tective gear. If the target is 
fool enough to keep trying 
(after recovering, that is), the 
Auto Taser will be recharged 
and ready to strike again. 

A remote control device deac¬ 
tivates the unit. 

Auto Taser is not as cool 
as having RoboCop suddenly 
show up and beat the perp's 
brains out, but it's a bold 
step in the right direction. 

- Chris Hudak 

Auto Taser: US$179.95. Air 
Taser Inc.: (800) 978 2737, 

+1 (602) 905 2000. 


README On the bookshelves of the digerati 


NICK DON ATIELLO \s president and CEO of Odyssey, a market-research 
firm that studies what people want from technology and entertainment. 

Undaunted Courage: Meriwether Lewis, Thomas Jefferson, and the Opening 
of the American West, by Stephen E. Ambrose. "Ambrose gives a wonder¬ 
ful sense of what our country was like at the end of the 1700s. For 
someone like me who often crosses the country three or four times in 
a week, thinking about people walking from Detroit to Pittsburgh puts 
things in perspective." 

Lend Me Your Ears: Great Speeches in History, edited by William Satire. 

"This collection of great speeches begins with Pericles and continues 
through Ronald Reagan. Most of the speeches I had never read before 
- like General MacArthur's address to West Point, which was breathtak¬ 
ing for its cadence and for the passion that he felt toward his commit¬ 
ments. The older speeches were the most fascinating - language was 
used with such precision. You don't see that anymore. But words well 
chosen can be so powerful and stay so long." 

JERRY MICHALSKI , managing editor of Release 1.0, writes aboutthe 
social implications of technology. 

Metaphors We Live By, by George Lakoff and Mark Johnson. "This book 
teases the underlying metaphors out of our everyday speech and 
explores their implications. Argument as war, for instance, is a well- 
accepted metaphor: you take a position, assault your opponent's posi¬ 
tion, strike down counterarguments. These war metaphors encourage 



Nick Donatiello Jerry Michalski Shabbir J. Safdar 


opposition; I would prefer a metaphor of argument as discussion. 
Another metaphor that I object to is individual as consumer, the idea 
that people are defined as buyers. I prefer individual as citizen, as 
member of some jointly created society." 

Grass, by Sheri S. Tepper. "Grass is set in the future, in the only world 
that hasn't been invaded by a mysterious plague. I don't like bleak 
science fiction, but this is dramatic without being bleak. Tepper makes 
her sci-fi world slide into your consciousness without your wanting it 
to. Soon you feel her eerie landscape enfold you every time you pick 
up the book." 

SHABBIR J. SAFDAR is a programmer by day and a political activist by 
night. Read his Voters Telecommunications Watch at www.vtw.org/. 

Post Office, by Charles Bukowski. "A meditation on work, this book of 
pseudofiction redefined my relationship with my job. Nobody's job is 
as bad as Bukowski's was. He worked at the post office for around 12 
years, and used to write a column for the local newspaper until the 
post office censored him, claiming that it was not commensurate with 
postal employee behavior." 

Secret Agencies: US Intelligence in a Hostile World, by Loch K. Johnson. 

"This is an excellent argument showing why modern intelligence agen¬ 
cies like the NSA can't hope to control encryption in the face of the Inter¬ 
net. People using the Net - with its inherent openness - can do a much 
better job of collecting information. It is increasingly impossible to 
listen to everything, and the intelligence community's grasping-for- 
straws effort to control encryption is doomed to fail in the long run." 


Hon 




QuickTime Unplugged 


What's more, 

FlipPaper, a 
revolutionary 
paperform that's 
pre-perforated, 
laser-printable and 
easy to assemble. 

Now at MacWarehouse! 
800 - 255-6227 

international sales: 908-370-4779 

S. H. Pierce & Co. 

Suite 323 Building 600 
One Kendall Square El 

Cambridge, MA 02139 USA W II 

617-338-2222 FAX: 617-338-2223 
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THE ONLY FAST, EASY, 
ECONOMICAL WAY TO 
CREATE LARGE-FORMAT 
PRINT JOBS. 


With PosterWorks®on your Mac or PC, you'll 
quickly import, resize and crop your favorite 
page layouts, images and illustrations—on a 
pasteboard up to 10,000 square feet. 

PosterWorks will drive your PostScript 8 printer beyond the bounds of 
any other desktop application, giving you variable panel sizes, 
gaps between tiles, overlaps, margins, bleeds, tiling modes and 
hundreds of professional large-format production tools. 



And using PosterWorks, you can create and send life-size layouts to 
one of hundreds of service bureaus in the PosterWorks Large-Forma 
Network, giving you access to the latest colossal color u 
printers and sheets. Mounted 

and laminated. Big. 5 


Only PosterWorks makes 
production and assembly of 
multi-tile jobs easy, whether 
you're creating a 3 x 4 foot 
poster or a 40 foot display. 
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MICROSOFT. 


Mac >S 


Now available at MicroWarehouse! 

(Mac) 1-800-255-6227 (PC) 1-800-367-7080 
(INTL) 908-370-4779 

S. H. Pierce & Co. 

Ste. 323 Bldg. 600 One Kendall Square 
Cambridge, MA 02139 USA 
617-338-2222 617-338-2223 fax 
http://www.posterworks.com 
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ICONS 

MAGNETS OF 
MEANING 

April 18 - August 5 


Handheld PCs 

The new generation of handheld PCs is targeted at busy executives - 
those harried warriors who stride through ads with their overcoats bil¬ 
lowing like a superhero's cape - yet only someone who is unemployed 
and friendless could possibly have the time required to use these devices. 
Browsing the Web with a Nokia 9000 Communicator, for example, is 
the '90s equivalent of inscribing the Bible onto a matchbox. It's techni¬ 
cally impressive, sure, but it's the huge amount of effort exerted for 
such a trivial accomplishment that makes us shake our heads. 

MEMS 

As computer sales continue to slow and the semiconductor industry 
totters on the brink of what looks to be a major lull, every high tech 
analyst is looking for a white knight to ride into town and restore the 
sector's luster. DVD players and Web TV devices both failed. Now 
experts are pinning their hopes on microelectromechanical systems 
(MEMS), hybrid chips that combine tiny motors and sensors with smart 
circuitry. How likely is this technology to succeed? Well, the same starry- 
eyed people who used to believe in nanotechnology are now pro¬ 
moting MEMS. 


This Month's 

Overhyped Memes 

Hype 

Level 

Position 
Last Month 

Expected 

Lifetime 

Handheld PCs 


0 

5 months 

MEMS 


4 / 

6 months 

Linux 

4> 

4 

8 months 

Certificate Authorities 

4 / 

4> 

12 months 

Discovering Techno 

<® 

4 / 

2 months 

0 = Embryonic meme Meme on the rise 4 /= Mass-media meme cS>= About to die from overexposure 
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Linux 

The success of Windows poses a quandary for computer geeks: how can 
you show off your computer machismo when even the marketing assis¬ 
tant can install new hardware flawlessly? There is something oddly 
emasculating about the way Microsoft's automated help wizards treat 
even expert users as if they were still in swaddling clothes. It's no sur¬ 
prise, then, that Linux is gaining ground. Whether it offers any func¬ 
tional advantages over Windows is debatable, but at least it gives your 
office guru a chance to shine. 


Certificate Authorities 

No matter how convincing the argument for eliminating middlemen, 
it can't compete with the dream of getting a slice of every Internet 
transaction. To see this battle between slightly daft ideology and old- 
fashioned economics up close, just look at certificate authorities. As 
companies like Entrust and VeriSign position themselves as the trusted 
third-party necessary for all secure transactions, cypherpunks are try¬ 
ing to re-engineer the standards so third parties are less important. 
One thing's clear: "friction-free" capitalism isn't here yet. 

Discovering Techno 

When grunge was suddenly turned into a marketing vehicle, the Amer¬ 
ican pop culture industry leapt into action. Yet it was hard not to also 
feel a twinge of nationalistic pride: American marketers were surely the 
best in the world. No longer. The latest urban trend - techno - is prac¬ 
tically a state religion in Germany and has been the background music 
of choice for Japanese department stores for the last five years. What 
happened to American competitiveness? 

- Steve G. Steinberg (hype-Hst@wired.com) 


Get AlphaSmart 

O n your desktop, Alpha- 
Smart Pro functions as 
a full-size keyboard for a PC 
or Macintosh. 

Unplug it, and you've got a 
piece of electronic notepaper 
with 128K of RAM - enough 
for 64 pages of typed prose. 
Take it to a lecture, a meeting, 
or the beach - you can read 
the keyboard's four-line screen 
in direct sunlight. Back home, 
plug it in and hit the Send 
button - everything you 
typed converts into a word¬ 
processing document. 

Editing on this 2-pound 
keyboard is limited, to say the 
least; the only tools are cursor 
arrows and a global search 
feature. I wish I could move 
and delete multiple words at 
a time. Oh, well. On the other 



A keyboard for Cairo. 

hand, the unit's memory is 
divided into eight separate 
banks, so you can take notes 
in one bank and write a letter 
in another. 

AlphaSmart Pro runs for 
200 hours on a pair of AA 
batteries. A lithium battery 
keeps the unit's memory 
intact for about five years. 

Although this keyboard is 
being marketed primarily to 
elementary schools, it's ideal 
for journalists and writers. 

A US$19 add-on package lets 
you download from the PC 
back into the keyboard. 

- Simson Garfinkel 


AlphaSmart Pro: US$249. 
Intelligent Peripheral Devices: 
+1 (408) 252 9400, email 
info@alphasmart.com, on 
the Web at www.alphasmart 
.com/. 
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Street Cred Contributors 


Colin Berry (colin@wired.com) edits the music section at Wired and 
is writing a pedestrian's guide to free art in San Francisco. 

Tiffany Lee Brown (magdalen@magdalen.com) is senior editor 
at Anodyne magazine (www.teleport.com/~anodyne). She writes 
doodads because Portland's a doodad kind of town. 

Amy Bruckman (asb@purple-crayon.media.mit.edu) is a graduate 
student at the MIT Media Lab, where she does research on virtual 
communities and education. 

Simson Garfinkel (simsong@mit.edu) is HotWired's technology 
columnist. 

Peter L. Herb (plherb@aol.com) is an attorney in New York who 
writes and plays guitar when his kids are asleep. 

Chris Hudak (gametheory@aol.com) writes for Playboy, Mondo 2000, 
Request, and Computer Life. He also writes short stories and would 
love to get email from you, especially if you're Natalie Merchant. 

Jennifer Kabat (jenk@earthlink.net) is senior editor of Blue, a journal 
for the new traveler. She lives in New York and owns the Brooklyn 
Bridge. 

Richard Kadrey (kadrey@well.com) is author of the Covert Culture 
Sourcebook and two novels: Metrophage and Kamikaze L‘Amour. 

He has no qualifications for anything he does. 

Andrew Lentz is a freelance writer living in Los Angeles. 

Jeffrey Mann (mannj@ibm.net) is a technology industry analyst 
for the META Group. He prefers the street markets in Amsterdam to 
virtual malls in cyberspace. 

Kenji Morrow (kenji@hardwired.com) was raised by feral cats in the 
Berkeley hills. He likes his coffee black and his Patsy Cline soft. 

Tamara Palmer (trance@netcom.com) is an aspiring turntablist stuck 
in Los Angeles. 

Alan E. Rapp (rappa@sfgate.com) is a book publicist and pad thai 
aficionado. He sincerely believes that you have his best interests 
at heart. 

James Rozzi (rozzij@mail.firn.edu) has moved to Atlanta in hopes of 
entering the next Olympic games held there. He will be competing 
on saxophone. 

Paul Saffo (psaffo@iftf.org) is director of the Institute for the Future 
in Menlo Park, California. 

Paul Semel (beerhound@aol.com) is the music and technology editor 
of Bikini. He writes about music, books, and games for such maga¬ 
zines as Raygun, allstar, and mixmag. 

Steve G. Steinberg (steve@wired.com) is a computer security con¬ 
sultant in San Francisco and a contributing editor at Wired. 

Julie Sullivan (sullivan@wired.com) is the most beloved fact-check¬ 
ing intern at Wired today. She blames pitching decisions, not Bill 
Buckner, for Game Six of the '86 World Series. 

James Sullivan (onion65@aol.com) is a regular contributor to a whole 
bunch of pop culture periodicals. 

Dean Suzuki, PhD, teaches music at San Francisco State University. 
He is also a programmer at KPFA in Berkeley, California. 

Norman Weinstein writes reviews for Pulse! and Monitor Radio on 
NPR. He is writing a book about the physics and metaphysics of light 
in Frederic Church's paintings. 

Brad Wieners (braddog@wired.com), an editor at Hardwired books, 
writes for Details and TimeOut Net. He also mouths off at Suck. 
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A rose is a rose is a.. . wait a second. 


Kodak DC-40 Digital Camera 


Casio QV30 Digital Camera 


EPSON PhotoPC 500 Digital Camera 



The New Epson® PhotoPC™ 500 Digital Camera With Superior 

IMAGE Quality. Roses are red, violets are blue, but only if you take their 
picture with the EPSON PhotoPC 500. The digital camera with 640x480 pixel 
y resolution that gives you the most lifelike pictures around. It's got all the 


convenience of a regular camera, from its built-in red-eye 
no other camera has Epson's unique ColorTrue™ in-camera 
images that add impact to documents or e-mail messages, 
to preview, 



reduction flash to its optional lenses and filters. But 
| processing and ClearOptics™system, for accurate, vivid 
ggljS^ The PhotoPC 500 is flexible, too. With an optional LCD 



playback, or erase images. Memory that expands to hold 200 JPEG images. PC/Mac compatibility. And 


our free Internet Sampler Pak (valued up to $300) that lets you access and create Web pages. So, when it jag 
comes to digital photography, a camera by any other name just isn't as good. For more information, visit 
www.epson.com to download some sample images, or call 1 - 800 -GO-EPSON and ask for operator 3050. 



YOU’VE GOT TO SEE IT IN 


EPSON 




color: 


iSRITZ CAMERA CENTERS 



Street price may vary. Rose photos were taken with the Kodak DC-40, Casio QV30 and EPSON PhotoPC 500 as configured 
for retail sale. No special effects or lenses were used. Awards given to the EPSON PhotoPC, the first in the line of Epson color 
digital cameras. EPSON is a registered trademark of Seiko Epson Corp. ColorTrue and ClearOptics are trademarks 
of Epson America, Inc. All other trademarks are the property of their respective owners. ©1997 Epson America, Inc. 





























k net surf 

Edited by Kristin Spence — 


Surf, Shop, Live Long and Prosper 

It's a nasty, nasty combination: couch-potato slump, hypnotic screen glare, credit 
card, trigger finger, and the ability to shop on the Internet. Once you've dragged vir¬ 
tual products into a shiny shopping basket icon, you'll never go back to an analog 
mall again. Sure, shopping on the Net usually amounts to the Mall of America in 2-D, 
sans gooey-cookie pit stops and Styx muzak. Any attempt at conscientious economic 
flow - say, returning your hard-earned cash to your local community - is rendered 
phantasmagorical by the geographically equalizing powers of cyberspace. But, hey, 
let's not throw out The Body Shop with the bubble bath. Surf beyond Tower Records 
and Pizza Hut, and you'll find a legion of vendors whose products are made in small 
batches, can be next to impossible to find in meatspace, and - get this - may even help 
you live longer. We're talking organic goodies, shoppers, and they're sprouting on a 
Web page near you. 




www. ca t faeries, com/ 



OHs 


www.barleans.com/ 


It's one thing to set up glossy product head shots and an order form on a homepage 
and another to deliver the goods in a fashion that flows fluidly through digital and 
analog worlds. Frances and Nigel Walker of Eatwell Farm (www.eatwell.com/) have 
closed this virtual loop. You visit their Web site and sign up for a weekly dose of fresh 
organic produce grown on the Walkers' farm in Winters, California. 

Eatwell Farm updates you on farm conditions and events, seasonal crops, and 
recipes.Then, one day each week, you pick up your basket of pesticide-free treats - 
sun-dried tomatoes, sweet potatoes, et cetera - at a neighborhood drop-off, check 
the Web site for culinary tips, return your empty basket, and pick up a full one. You 
not only get the benefits of food grown without chemicals, you also support a non¬ 
corporate organization whose business is partly sustained by the Internet. 


What if you don't live anywhere near Old McDonald but you still want clean beans 
and unspoiled oils? Check out Planet Organic (www.planetorganic.com/) to order a 
stockpile of sundries shipped to your doorstep.There's also Barlean's Organic Oils 
(www.barleans.com/) for flaxseed and oils rich in omega-3, or Heaven from Earth Inc. 

(www.heavenearth.com/), purveyors of organic essential oils, from lavender to pal- 
marosa. If you want to treat your insomnia, melancholy, or hot flashes, the Cat Faeries 
Catalog (www.catfaeries.com/) sells catnip for humans - tea or extract. Or, you might 
want to stick with a more, shall we say, mammal-friendly sedative - vino (unsulfited, 

of course) - at 205.179.75.1/organicwineworks/. 

Should you belong to the carnivore crowd, don't worry - you'll find a home on the 
organic Web. Yes, flesh eater, you too can find a prescription for health at The Piper 
Ranch (www.maine.com/lpbeef/), breeders of organic beef.These folks will set you up 
with cube steaks, tenderloin, or T-bone. If lamb is your thing, cruise over to Spring 
Creek Organic Farm (rand.nidlink.com/%7Ekarl/sheep/lambsale.html). 

Just because the Net is big and bold and boundless doesn't mean you have to 
blindly feed your cash into the cyberian wasteland. Next time you're popping a 
wheelie with that virtual shopping cart, consider where those green bits and credit 
bytes you're uploading will materialize, and dig a little deeper. 

- Tessa Rumsey (tessa@wired.com) 
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Everybody Was 
Sumo Wrestlin' 

The national sport of Japan has 
been Shockwaved! Thanks to 
Blip, now everyone can compete 
in virtual belly-to-belly combat 
without having to put on a few 
(hundred) extra pounds. 

Here, you do battle with Com¬ 
puter Yokozuna. Pride demands 


that you demonstrate superior 
vigor, while the opportunity to 
become a global virtual sumo 
legend in the high-rankings 
table also motivates you.The 
dohyo, or ring, is a plank bridge 





upon which advances, retreats, 
attacks, and belly blocks must 
be carefully timed to demon¬ 
strate a winning technique 
(kimarite) by pushing your oppo¬ 
nent out of the dohyo with your 
body (yori-kiri). 

To begin your climb to virtual 
sumo greatness and otherwise 
defend humanity, throw some 
salt, stomp each foot in turn. 


and access this addictive wave. If 
you decide that you can't handle 
any more belly butting, the Blip 
cache also offers wacky Peram¬ 
bulator GP baby-carriage races, 
psychedelic Spir-O-Matic, tradi¬ 
tional Chess, informative reports 
on Space Weather, and, believe it 
or not. Luddite Games. 


When Right Meets Left 

At Out of Balance, the brainchild of graphic artist, computer scientist, 
and Web visionary Gerry Manacsa, the artist maxes the medium's 
bandwidth for self-expression. Marrying his right and left brain in 
one Web page, Manacsa gives surfers a peek into his creative process 
A variety of posting boards scattered throughout the site's 20-odd 
sections encourage visitor feedback and input. Add your mark to the 
artist's graffiti wall - just download the JPEG file and email it back 
with your additions. 


members. aol. com/gerrym22/index. h tml 


Poetry of Word and Number 

Words appear onscreen from the pixel ether. Formed from jumbled chaos, 
the page slowly materializes into the form of the Electro Magnetic Poetry 
site. With it, a path is forged into a world of the spontaneously and effort¬ 
lessly poetic that caters to both verse enthusiasts and codehounds alike. 

Capture stanzas of naked consciousness in The Poetry Gallery, or, for 
those who revel in the logical poetry of code, explore a link to the site's 
Java source. A brew of sublime simplicity, Electro Magnetic is amusing, 
engaging, and sometimes evocatively reflective. 


prommence.com/java/poetry 





You can also check out the site's birthplace 
(Manacsa's studio) in all its 360-degree, pano¬ 
ramic beauty via a QuickTime VR rendering. 

Don't miss the collection of quotes, poems, 
and visitor thoughts in the What Is Love? section, either. 

Then move on to Manacsa's collection of personal homepages (Real 
People, Real Stories), which in turn point you to a slew of other free- 
stylin'Web folks. With its fresh design and grassroots feel. Out of Bal¬ 
ance is sure to delight even the most jaded surfer. 


Excellent, Smithers, Excellent 

Simpsons fans, welcome to paradise.The glorious low tech look of the 
Simpsons episode list belies the treasure contained therein. Script sum¬ 
maries are available for virtually every episode through early 1995 (when 

the site's creator was cruelly but temporarily cut off from syndication). It's 
not a comprehensive list, but true fans will simply have a cow. Most epi¬ 
sodes include the editors'intricately annotated "Didja notice ..."section, 
plus reviews and detailed freeze-frame notes.There's even an occasional 

transcription of Lisa's opening-credits sax solos. Extensive voice credits 
reveal remarkable details - the huge white guy in the asylum with Homer, 
for example, really was Michael Jackson. Check out this site while it lasts. 


hickory.egs.uctac.za/~grant/Simpsons/ 
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I Am Good, I Am Wise, 
I Am Bill 


Peek into The Secret Diary of Bill Gates and enjoy 
the view from the most powerful corner office in 
the world. 

It's not really Chairman Bill's diary, of course. 
But mysterious ghostwriter "Bill G."has mastered 
a hilariously self-confident technotheology just 
dopey enough to rule the world. Daily entries 
flow seamlessly from gloating malevolence to 
girlish enthusiasm:"Saturday, February 8. Did 


Desktop Serenade 

"Jared doesn't seem to have the sense God gave 
a gnat to realize he can't sing worth a damn," 
says Colin Smith, cofounder of FreeVerse Soft¬ 
ware and brother of 28-year-old Jared Smith, 
the dissonant voice behind the singing share¬ 
ware called "Jared: Butcher of Songs." 

After downloading the program, you too 
can listen to Jared as he vocally hacks his way 
through Spanish lyrics.There's something sick- 
eningly hypnotic about this piece, described 
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I mention that AOL announced a $155 million 
loss for the quarter? C-ya, Steve! Did I mention 
the great new Barney the Dinosaur Microsoft 
licensing deal? Everyone loves Barney the Dino¬ 
saur! What a great week!" 

A parodic masterpiece, Secret Diary does, how¬ 
ever, bring to mind one chilling thought: Bill's real 
diary probably doesn't look that much different. 


www.tiac.net/users/billg40/diary98/index. h tm 



best by the liner notes:"Like an angry immigra¬ 
tion officer, Jared's distinctive rendition grabs 
us, slaps us around, threatens to cavity-search 
us, and ultimately demands our passport be 
issued from that same circle of Hell from which 
his voice originates." 

Jared claims he picked up the tune while 
working at a Guatemalan orphanage. His 
brothers Colin and Ian blame the crude notes 
on a vocal ability akin to melodic dyslexia. 

"I think it's that combination of guilelessness 
and spectacular vocal failure that makes him 
so appealing," Colin says. 


www.freeverse.com/chickens1.html 
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Digital Ink 

◄ 165 type.To see the progress so far, I'm 
following Jacobson through an open-plan 
clutter of desks, video screens, and cable 
runs, down into the basement of the lab's 
famous Bauhaus-style building. 

Suddenly, we're in a hardware world."ln the 
past," Jacobson explains,"the lab emphasized 
software - integrating computers with sen¬ 
sory input, that kind of thing. Four years ago, 
it started getting more fundamental when 
Neil Gershenfeld, who's a physicist, started 
a section called the Physics and Media Group, 
doing research ranging from desktop nuclear- 
magnetic resonance imaging to quantum 
computing."Gershenfeld brought in Jacob¬ 
son - he was doing a Stanford postdoc fel¬ 
lowship - in September 1995 after hearing 
his ideas for electronic ink. 

We walk into a windowless room about 20 
feet square.There are lab benches, oscillo¬ 
scopes, tensor lamps, test meters, and indus¬ 
trial gray steel shelves cluttered with parts 
boxes and reference manuals. Atop one bank 


of shelves sit a couple of pairs of sneakers. 
Chris Turner, 22, and Barrett Comiskey, 21, 
are waiting for us. 

Comiskey, a math student with a youthful 
face and a severe haircut, is working on 
the display."Math is a flexible degree at MIT. 

I was doing machining and programming 
when Joe came in looking for someone to 
fabricate black-and-white particles using 
vacuum deposition. I've been working on 
that ever since, for a really long time. It's 
been ..." He thinks for a moment and shakes 
his head in dismay."A whole year." 

Didn't he feel unprepared, tackling such 
a challenge in a field he knew little about? 
"The area I'm researching is so narrow,there's 
hardly anyone who knows anything about it. 
So really I was at the same level as someone 
with a PhD in chemistry." 

The process he's focusing on now is elec¬ 
trophoresis - moving particles through a fluid 
under the influence of an electric charge. It's 
a standard technique, used for things like 


analyzing proteins and depositing oxides 
in vacuum tubes. 

Comiskey shows me a flexible rectangle 
of clear plastic, with copper edges and a wire 
emerging from each side. When voltage is 
applied, millions of microscopic white spheres 
migrate through the dark blue liquid. When 
they move up, they become visible, and the 
"screen"turns white; when they sink, the dark 
blue fluid hides them."This display is very 
high-contrast," says Comiskey,"and stable in 
both states, so the particles stay where they're 
put. It's also ultra low-power." 

Comiskey's goal right now is to shrink that 
process by encapsulating bunches of tiny 
white spheres in individual fluid-filled shells, 
millions of which could be spread across the 
pages of an electronic book - tiny pixels that 
would turn colors when a change is applied. 

It could work, but it's far from clear whether 
that's the best solution."We're pursuing 
different ideas in parallel," he says.'There 
are chemical issues to resolve.There are 
viscosity issues, density issues - but there's 
no fundamental obstacle." 


Chris Turner is devising the circuits that 
would control Comiskey's particles. He shows 
me a little component board."Previously, the 
electrophoretic display required 200 or 300 
volts. By going to smaller particles we can 
get it down to 10 volts or so. The next stage 
is to reduce components like this to circuits 
that can be printed on the page." 

He sounds casually confident. But how do 
you do that on a mass-scale, without billion- 
dollar,"clean room"facilities? 

"It's untested," he admits."Chips are made 
in clean rooms - a pure environment. Very 
little research has been done on other 
approaches. But we think we know how." 

Creative paranoia 

Back upstairs, I sit in on a lunch meeting with 
a dozen students. We gather around a long, 
Media Lab-gray Formica-topped table, talk¬ 
ing about ways to dye the particles. 

Jacobson sits at one end, wearing beat-up 
shoes, old corduroy pants, and a wrinkled 


navy Ralph Lauren shirt with the cuffs 
unbuttoned. He rests an ankle over his knee 
and discusses science while consuming 
a sandwich with lip-smacking gusto. He's 
a mix of contradictions: the vigorous, earthy 
style of a jock with an intensely analytical, 
wildly creative mind. He's amiable and good- 
humored but also cautious, verging on 
paranoid. When I first arrived, he asked me 
to sign an email message, in which I had 
already agreed to his terms of confidentiality. 
Later, after the lunch meeting, I ask for a copy 
of a presentation he had made on his laptop. 
He carefully removes some of the illustrations 
before handing it over. 

When I ask him where he's from, he says, 
"Bawun and bred in Bawstun,"with a cheerful 
grin. But his office, five miles across the river 
in Cambridge, looks as if he still hasn't moved 
in. Cardboard boxes, software packages, and 
some heavyweight reference books are scat¬ 
tered around.There's a Cannondale mountain 
bike fitted with lightweight tires against 
the wall, a squash racket, and a hanger with 
a couple of spare shirts. An IBM ThinkPad sits 
on the table, a PowerMac tower lurks under¬ 
neath. Family snapshots are tucked around 
the edge of the window, looking as tempo¬ 
rary as the rest. 

It's odd to think that this office belongs to 
someone sitting atop an idea that could be 
worth billions. Jacobson looks uncomfortable 
when I ask about his financial prospects. He 
hesitates.'This is a fun project," he says finally, 
as if that answers my question. 

The digital ink project is being funded 
in part by the Media Lab's Things That 
Think consortium, whose 41 companies - 
including Compaq and Microsoft - pay up 
to US$ 150,000 a year. Other backing comes 
from the lab's News in the Future group. 
Participating companies have the right to 
use any patents assigned to MIT without 
further royalties. Anyone else has to pay. 

And given that electronic paper could replace 
a large proportion of books and newspapers 
as they exist today - not to mention a lot of 
printers and laptops - those payments 
could be huge. 

By long-standing policy, MIT owns all intel¬ 
lectual property created by its employees - 
when Jacobson writes his patents, they are 
assigned to the institute. But MIT policy also 
specifies that royalty income is usually split 
into thirds among the inventor, the school, 
and the Media Lab; the lab always passes its 


Electronic paper could replace a large 
proportion of today's books and newspapers - 
not to mention printers and laptops. 
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share on to the inventor. 

How about his students? 

Comiskey has coauthored one patent with 
Jacobson, but he sounds bored by the sub¬ 
ject."None of us thinks about money," says 
Comiskey, whose own ambition is to set up 
a community-based engineering coopera¬ 
tive."None of us is driven by that at all." At 
this particular moment he's focused on a 
microscope, peering at tiny little spheres."I'll 
have some crazy little problem," he says,"I'll 
mess with it for a week, and then I'll solve it. 
Who knows how many problems there will 
be? I only see the big picture when visitors 
come in. Joe talks about that, I don't." 

Turner's no better."There's so much that has 
to be done before it's commercially viable," 
he says."ln any case, the chemistry stuff is 
more patentable than the electronics that 
I do." He really does sound indifferent. 

Go wireless 

Jacobson may be reluctant to reveal details, 
but he loves talking up larger concepts. One 
obvious enhancement could be photographic 


it can receive news via FM-sideband trans¬ 
missions, like a pager network." 

Don't radio receivers need inductance - 
some kind of coil? How do you print that ? 

"We ... have a way."He smiles enigmatically. 

There are other possibilities for displaying 
graphics and pictures. In one system devel¬ 
oped by Jacobson's students - for a slightly 
different concept, reusable paper - a single 
dark dye is used to display monochromic 
images."With a thermal print head we have 
a way to print today's newspaper onto a piece 
of paper. When you've finished reading it, you 
pass it back through the printer, and make 
a new newspaper. Everything is reused." 

Toner manufacturers and paper companies 
aren't going to be too happy, but Jacobson 
makes it seem inevitable. A similar dye-based 
technique can create poster-size output."We 
had a variation of this up and running, using 
an eight-inch print head from an industrial 
label printer, which takes several passes at 
the image, creating it in stripes.Then a cool¬ 
ing head erases the paper.The ink should 
support from 10,000 to 100,000 reversals. 


With a more sophisticated control system, 

you could have a huge wall screen 
displaying animated images. 


half-tones, which might be simulated using 
an alternating current to flip the microspheres 
very rapidly, with unequal on and off cycles. 
A better option might be to mix different 
sizes of particles, with each responding dif¬ 
ferently to varying charges. 

With its onboard computer memory, an 
e-book could also accept user input."You 
should be able to write notes in the margin," 
Jacobson says."You'd do this electronically, 
with a stylus - and the notes should stay with 
that particular text when you save it to a disk. 
Another intriguing thought is to create books 
by drawing material from different places on 
the Web, on narrow topics where books may 
not exist.The genetics of Arabian horses, for 
instance - something like that. A sufficiently 
intelligent crawler would create your own 
book automatically." 

Ultimately, he wants the book to be able 
to capture new text out of the air."We want 
to make radio paper," he says."Print a com¬ 
plete radio circuit on the paper itself so that 


We're not sure, because we haven't been able 
to change it enough times to wear it out." 

All these processes are monochromic, but 
naturally there are ideas for color. Color 
would enable you to put a different fine-art 
reproduction on your wall every day. You 
should download it from an online data¬ 
base. With a more sophisticated control 
system, you could have a huge wall screen 
displaying animated images.Taken to its 
extreme, you could paper an entire room 
with moving images. 

But Jacobson isn't satisfied with reversible- 
dye solutions."Candidly, I hope they don't 
reach the marketplace," he says,"because 
I regard them as intermediate technologies. 
We can make a sheet measuring 11 inches 
by 14 for under 20 cents. But this is only pref¬ 
erable so long as a purely electronic display 
is much more expensive. What if an elec¬ 
tronic page costs just a few dollars? That's 
the route we really want to take." 

He points to his ThinkPad."This 211 ► 
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Digital Ink 

◄ 209 screen draws 2.5 watts and has an 
OEM price of $1,000/'he says/'lt's expensive 
because a liquid crystal won't retain its 
polarization unless you latch it with a tran¬ 
sistor, and whenever you have a million tran¬ 
sistors on such a large substrate, the cost 
is always going to be at least $400. Metal- 


insulator technology (MIM) could cut this 
in half, but it will always be several hundred 
dollars." 

Jacobson's goal is a display that will slash 
power consumption by a factor of 100, and 
to do that he doesn't see a plausible alter¬ 
native to digital ink and paper. Minolta, 
Sharp, and Xerox are funding research into 
improved, cheaper displays,"but they're all 
flat panels using two pieces of glass, plastic, 
or elastome,"he shrugs dismissively. 


Resolution is still a problem. At 150 dpi, 
elegant type can't be smaller than 12 points 
in size, and anything below 10 points looks 
ugly and is hard to read.Theoretically, elec¬ 
tronic ink particles can be small enough to 
allow 1,000 dpi.The problem would be 
printing 1,000 transparent lines per inch - 
meaning pages with millions of pixels, 
requiring heavyweight computing power. 


That's one reason Mark Hatch, who looks 
into the future for Avery Dennison (those 
enterprising folks who make so many differ¬ 
ent kinds of labels) isn't particularly worried 
- for now."Digital paper will replace com¬ 
puter screens," he says,"but pads of paper 
won't vanish." Hatch cheerfully admits that 
paper's traditional storage function - keep¬ 
ing information in file cabinets - is already 
"dead meat." But for lovely posters and pack¬ 
aging - not to mention glossy magazines - 


he thinks paper's still-unsurpassed look and 
feel will buy it at least another 20 years."As 
a presentation tool," Hatch says,"150 dpi 
hasn't got a prayer." 

But for a billion-dollar global industry, that's 
hardly a vote of confidence. And what Hatch 
calls paper's "transportation" aspect - news¬ 
papers, trade magazines, old media's heart - 
is clearly ripe for the picking. 

Jacobson thinks a working e-book is just 
a couple of years away, with a retail price 
of maybe $400. If he and his basement col¬ 
leagues can do that - let alone extend the 
concept to everything from wallpaper to 
FedEx envelopes - it could launch an 
upheaval that will complete the revolution 
we've already witnessed with desktop pub¬ 
lishing, laser printing, and, most recently, 
the Net. 

Dull, obvious ink."It's a little bit silly," 
Jacobson says."Every day we get a news¬ 
paper delivered; we read a column or two 
and then have to get the paper recycled. 
Since no one likes to read a paper on a 
monitor screen, new inventions are needed." 

He pauses thoughtfully."You know, news¬ 
papers are a $50 billion market ..."■ ■ ■ 


Newspapers, trade magazines - the heart of 

old media - are ripe for the picking. 
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Iwai 

◄ 190 that seemed to move up and down 
stairs or stomp on each other. (Iwai says 
these were inspired by the 19th-century 
flight-visualization experiments of Etienne- 
Jules Marey, who made similar moving 3-D 
models of seagulls for scientific purposes.) 
These, along with his phenakistiscopes, 
were Iwai’s postcinematic homage to pre- 
cinematic moving pictures - the early 
handheld animated media. 

But the work that took my breath away 
at that 1986 exhibition was Time Stratum //, 
a pair of large turntables spinning under 
transparent domes and illuminated by 
flickering TV monitors overhead. These 
turntables presented the viewer with 
swarms of 3-D figures - basically card¬ 
board cutouts - that seemed to rotate, 
dance, remove their heads, and otherwise 
transform themselves. The stroboscopic 
flickering of the monitors, the timing of the 
spinning disks, the spacing of the figures, 


and Iwai’s soundtrack were all worked out 
with the utmost precision and were per¬ 
fectly synchronized. The result was superb, 
unearthly animation. I watched it for 30 
minutes or more and left thinking that Iwai, 
then 24, was a young artist with potential. 
How much potential, I scarcely suspected. 

“Movement is still my greatest interest,” 
says Iwai, sitting in the homey disarray 
of his studio at IAMAS. “I believe move¬ 
ment itself is a communicative language, 
and I’m trying to use it that way. If we see 
an interesting type of motion, say, a flock 
of birds turning in coordination, we often 
get involved in what it is that’s moving - 
birds, in this case. But even if it were not 
birds, but just dots on a screen or some¬ 
thing else equally abstract, we can still be 
totally engaged by it.” And true, the desire 
that drives us to comprehend patterns 
of motion explains to a large degree the 
appeal of ballet, schools of fish, pinball 
machines, and swarms of ants. On a deep¬ 
er level, our visual receptors are attuned 


to detect and analyze motion almost invol¬ 
untarily - it’s a basic part of our survival 
gear. And art that taps our fundamental 
survival instincts can play off our genetic 
code for raw animal power and adrenaline, 
even while we remain at a loss to explain 
our interest. 

Iwai’s 1986 exhibition also included 
some video works, which he titled Digital 
Portrait System. At the time, they struck 
me as elementary because they placed the 
viewer onscreen in simple feedback loops, 
blurring, bleeding, and dissolving their 
images, and because the viewer had very 
little control over the experience. But in 
his studio, Iwai showed me documenta¬ 
tion from 1993 of immense public installa¬ 
tions in Tokyo and Antwerp using similar 
technology. Called Another Time, Another 
Space , this work enabled entire crowds to 
see their images being smudged, delayed, 
twisted, and deformed by 15 video cam¬ 
eras, 30 computers, and 30 video monitors. 
A decade after my first glimpse, I realize 


I had missed Iwai’s point, which was for 
the viewer to remain passive and allow 
himself to be eaten by the camera. 

By the late 1980s, Iwai had attracted 
Japan’s small but growing audience 
for multimedia art; his focus gradually 
shifted from mechanical works such as 
Time Stratum II - though these also bore 
descendants - and toward video and inter¬ 
active works. Bear in mind that the word 
interactive at that time still needed an 
explanatory footnote. Iwai found himself 
pioneering the means to allow viewers to 
modify and control video images through 
simple gestures and input devices. A series 
from 1989 called Man-Machine TV included 
TV sets with buttons and levers Iwai had 
attached to the screen; when they were 
engaged, photon torpedoes would appear to 
zap from one finger to the next, or geomet¬ 
ric shapes would materialize to musical 
accompaniment. In another work, the 
viewer placed his hands into a box under¬ 
neath the TV and, by moving them around, 


made illusions appear. 

Iwai refers to this repurposing of TV as 
“superuse,” not misuse. By redefining the 
medium, he believes, he is illuminating 
its true nature: to be live, to reach a wide 
audience, to be connective and participa¬ 
tory. And these TV gallery works, these 
deceptively simple one-liners, were build¬ 
ing up to Iwai’s full-fledged engagement 
with TV. 

The TV period 

After several hours of show-and-tell, we 
hop in a car to visit the Site of Reversible 
Destiny - the surreal, deconstructed, 
and absolutely huge landscape artwork 
designed by expat Japanese artist Shusaku 
Arakawa - in the neighboring town of Yoro. 
Iwai’s wife drives as Iwai navigates. The 
couple met at a now-defunct video produc¬ 
tion recording studio, where he produced 
freelance graphics during the late 1980s. 
They worked together on mainstream TV 
shows but didn’t get involved personally 
until a couple of years later. As Iwai’s 
career started to accelerate, Sakae quit her 
job to act as his manager. As we clamber 
and stumble across Arakawa’s Destiny , 
whose artificial hills and valleys are studded 
with mazes, fragmented buildings, and 
topographical maps of the Japanese archi¬ 
pelago, Iwai continues his exposition, and 
I begin to see how his own destiny came 
together - with the help of a few serendi¬ 
pitous contacts. 

A big one came in 1990, when Iwai’s 
solo show Machine for Trinity exhibited 
at Tokyo’s Laforet Museum. Many of the 
works in that exhibition were interactive, 
combining computer graphics and video. 
Some made a very simple but effective 
demonstration of the principle that com¬ 
puter graphics could be generated and 
combined in real time with live action on 
television. Shinji Fukuhara, a respected 
TV director who worked for the Fuji net¬ 
work and knew Iwai somewhat, visited 
the exhibition and left impressed. Shortly 
afterward, Fukuhara contracted Iwai to cre¬ 
ate concepts and a virtual set for a weekly 
half-hour TV show called Einstein TV. 

Einstein TV ran in a late-night weekend 
spot from 1990 to 1991 and featured a pair 
of young female commentators highlighting 
recent developments in fiber optics, chaos 
theory, and other groundbreaking 21 4 ► 
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◄ 212 fields. Created totally on the Amiga, 
Iwai’s “sets” included GUI-like pop-out 
menus and graphics bars. These slid into 
view from the edges of the screen as in 
a graphics application or CD-ROM, while 
other objects seemed to materialize in 
midair beside or in front of the cast mem¬ 
bers. The tone was funky and irreverent, 
but the subject matter was science and 
technology - or perhaps science and 
technology lite. 

The show was a hit, if not in terms of 
sponsorship (the after-midnight slot is 
not a big moneymaker), then among TV 
art directors and designers.The comput- 
eresque digital look was soon imitated by 
nearly every prime-time network news 
program in the country. Einstein TV , how¬ 
ever, had a built-in life expectancy of one 
year, normal for Fuji TV’s late-night experi¬ 
mental programming. Just as Einstein TV 
was winding down, Iwai was offered a one- 


year residency at the Exploratorium, San 
Francisco’s interactive science museum, 
where he began incubating his first big 
software project. 

On his return from San Francisco in 
1992, Iwai found himself in discussion 
again with Fukuhara, this time about a 
new kind of TV show for children. “A lot 
of what I do is designed to have an appeal 
for children, to be approachable, like the 
flipbooks,” says Iwai. “And I was really 
struck by the differences in children’s cul¬ 
ture in the US, compared to Japan. I was 
particularly amazed at Pee-wee’s Playhouse , 
which I had seen tapes of in Japan even 
before going to the States.” After it debuted 
in the United States in the mid-’80s, Pee- 
wee’s Playhouse enjoyed a cult following 
among Japanese media professionals, 
most of whom were stunned by the show’s 
hyperactive pace, bizarre characters, imagi¬ 
native graphics, and numerous adult refer¬ 
ences. “You see, in Japan, TV shows for kids 
are basically divided into the overtly educa¬ 


tional - you now, well-behaved kids doing 
good things - and typical mindless anime,” 
Iwai explains. “All of it follows a formula, 
and it’s pretty boring. No one was thinking 
about how to really entertain kids.” 

Iwai and Fukuhara came up with a show 
that totally ignored all current Japanese 
notions of appropriate programming for 
the future salarymen and mothers of Japan. 
UgoUgoLhuga was born as a daily program 
and became a phenomenal success from 
late 1992 until 1994. “UgoUgoLhuga is ‘go- 
go girls’ pronounced backward in Japan¬ 
ese,” Iwai confides. “It doesn’t really have 
anything to do with the show. That’s very 
Japanese, don’t you think?” Faced with the 
inherent limits of TV graphics, Iwai decided 
to make UgoUgoLhuga look even more 
fake; instead of being asked to pretend that 
dancing animals and talking teapots were 
real, the savvy young audience was con¬ 
stantly reminded that none of it really 
existed, that it was all computer graphics. 
All, that is, except the two main characters, 


a boy and a girl who didn’t act so much as 
shout lines and crack up on-air like any kid 
would under the circumstances. 

Technically speaking, UgoUgoLhuga was 
groundbreaking and very Iwai. One of the 
show’s central concepts was that the kids 
would appear to interact with the compu¬ 
ter-generated environment and characters, 
including talking TVs, a turd named “Pro¬ 
fessor Poo Poo,” robots, a tomato that gave 
advice to call-in guests, and a cubo-surreal- 
ist artist named “Surr.” And instead of 
generating the computer graphics first 
and then having the cast adjust its actions 
accordingly, or creating live and CG foot¬ 
age independently and compositing them 
later in the studio (which is the conven¬ 
tional method), it was all generated and 
composed on the fly with minimal post¬ 
editing. 

To achieve this simultaneity, Iwai put 
together a system in which the voice of 
an actor, reciting from the script and freely 
ad-libbing with the kids onscreen, would 


be converted into a live MIDI signal by a 
sound-processing computer. The signal 
would then be fed into an Amiga, which 
converted it into the graphic character’s 
real-time mouth movement. In addition, 
Iwai modified several Nintendo controllers 
and wired them to the Amiga to control 
the characters’ bodies and limb motions - 
again in real time. 

Several young crew members were 
trained as Nintendo/Amiga virtual puppe¬ 
teers, and the result was a cast of hilarious 
characters who could jump, talk, fight, 
explode, and express themselves with all 
the spontaneity of their live counterparts. 
The show’s computer graphics backgrounds 
were prerendered and motion sequences 
recorded to laser disk. The actors were 
“blue-screened,” or shot in front of a solid 
color screen that was electronically dis¬ 
solved on video, leaving the actors’ images 
superimposed on the rendered backgrounds. 
The Amiga graphics also were superimposed 
alongside the actors, creating a moving, 
multilayered composite image. And it was 
all done as the cameras rolled. 

At first a week’s worth of shows were 
taped in one day, but after six months, 
cast and crew were confident enough to 
go live. “We really wanted to enhance the 
live-broadcast appeal of the show, to allow 
more call-ins so that kids at home could 
participate,” Iwai emphasizes. “We even 
came up with a call-in sumo match.” This 
was also a first, no doubt: viewers con¬ 
trolled the movement of their own crayoned 
wrestlers - cut out and matted over sumo 
ring graphics - by telephone. Exploiting the 
simple paradigm of “louder volume means 
harder push,” participants pushed each 
other’s sumo characters back and forth 
across the screen with their voices - who¬ 
ever shouted louder into the phone won. 

Iwai believes TV should be thought of 
as a space and made available for kids to 
play in. People in general, but kids espe¬ 
cially, need to see their own impact on 
the media they use if they are to avoid 
becoming alienated by it. That, of course, 
is the promise of the Internet. But in 1992, 
television’s dominance - particularly in 
Japan - remained totally unquestioned. 

So, for Iwai, the question was how to 
force TV’s mutation into a more inviting, 
participatory medium. 

By summer 1993, UgoUgoLhuga 21 6 ► 
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◄ 214 had become one of Japan’s most 
talked-about TV shows. It had a tangible 
effect on the look and feel not only of 
kid-oriented programming, but of young- 
adult variety shows and TV commercials 
as well. Suddenly animated CG characters 
were cropping up everywhere on Japanese 
TV, from weather reports to lead-ins for 
romantic dramas. 

Then, at the peak of its popularity, with 
promotional products selling in the stores 
and sponsors beating down the door, Ugo- 
UgoLhuga was canceled. A rival network 
had started an adult news broadcast in the 
same morning time slot, and the powers 
at Fuji TV, home to Professor Poo Poo and 
company, decided to follow suit. The net¬ 
work offered to move UgoUgoLhuga to an 
afternoon slot, where it would compete 
with a long-running children’s show on 
another network. Feeling that having 
fewer viewers would deprive their show 
of the critical mass needed to generate lively 
audience interaction, the cast and crew 


decided to let the show die. Iwai and his 
colleagues moved in separate directions, 
to new projects. 

The digital gome period 

By afternoon, we return to Iwai’s neighbor¬ 
hood, with its peculiar mix of rice helds, 
steel workshops, rundown dwellings, and 
new prefab housing - crowned by the 
IAMAS facilities. We duck back into the 
dark of his studio, and Iwai begins to talk 
about his San Francisco sojourn and the 
genesis of his movement into computer 
games. Iwai considers the time he spent 
in San Francisco in 1992, prior to making 
UgoUgoLhuga, to be one of the best periods 
in his life. “San Francisco was really liber¬ 
ating for me,” Iwai says. “It was my hrst 
time actually living overseas, and the 
people around me were so open-minded 
and receptive to what I was doing.” 

On a very simple level, Iwai appreciated 


being supported comfortably while creating 
some extremely time-intensive new works. 
Well-equipped studio space has always 
been hard to come by in Japan, particularly 
in Tokyo. “If you’re working on a commer¬ 
cial project - and I’d have to include Einstein 
and UgoUgoLhuga in that category - all 
kinds of facilities are available. But if you 
want to create artwork that requires a long 
time and isn’t commercial, there’s not much 
you can do. At the Exploratorium I had 
everything I needed, and since then one of 
the reasons I’ve taken residencies is to be 
able to use good studios.” 

While at the Exploratorium, Iwai devel¬ 
oped a remarkable work that would spawn 
several significant successors - Music 
Insects. This work presents the viewer/user 
with a gridded playing field that’s literally 
crawling with insects. Each insect represents 
a stream of sound, which can be triggered 
by painted objects that the user places in 
its path. Four insects can be used at once, 
with each one generating a distinct instru¬ 
mental sound. It’s a riot to watch as the 
insects wriggle and make noise, with ani¬ 


mated shapes emanating from the creatures 
with each note. 

Is it a game? Or a musical instrument? 
Maybe a compositional device? The answer 
is that it’s a playful tool for creative experi¬ 
mentation - equal parts entertainment and 
education. Although Music Insects defies 
categorization, the generation bred on com¬ 
puter games immediately comprehends it. 

Not surprisingly, a major game maker 
soon expressed interest in Iwai’s project. 

A friend at Nintendo saw the Explorator¬ 
ium work in progress and suggested that 
it might work for the Nintendo platform. 
Other people in the company soon became 
enthusiastic, and work on a Nintendo 
version of Music Insects began in earnest 
in 1993. Eventually Nintendo decided to 
enhance the project’s sales potential by 
creating four musical products in a single 
set, one of which would be a game, the 
others creative. After a year of develop¬ 


ment, Nintendo’s Sound Fantasy was com¬ 
pleted in 1994. Iwai left for a yearlong 
residency in Karlsruhe, Germany, at ZKM, 
the Institute for Image Media - Germany’s 
answer to MIT’s Media Lab. 

However, Nintendo never released Sound 
Fantasy. Iwai says he is not sure exactly 
what happened. Because of personnel 
changes at Nintendo, he never received a 
straight answer. Iwai speculates that mar¬ 
ket challenges from the new 32-bit Sony 
PlayStation and Sega Saturn, coupled with 
the success of Nintendo’s Donkey Kong 
Country , with its 3-D look, may have con¬ 
vinced Nintendo executives that they needed 
more action, not music. 

Then serendipity struck again. From 
time to time the staff of Maxis, a simulation 
game company in the San Francisco Bay 
area, takes a day off for free exploration, 
not necessarily expecting the time to be 
productive. One day they picked the Explo¬ 
ratorium for an adventure, and there they 
discovered Iwai’s Music Insects. Maxis 
producer Michael Wyman says the group 
immediately appreciated its open-ended, 
noncompetitive nature and saw how well 
the game fit in with their company’s idea 
of “stealth learning.” Maxis soon contacted 
Iwai to discuss releasing the game under 
its label. “One afternoon away from the salt 
mines, and we came up with a new title,” 
Wyman says. That title became SimTunes. 

Maxis turned out to be a much better fit 
than Nintendo. Traditional computer games 
are often dumb and mind-numbing, which 
is a large part of their appeal. “Though 
they’re really interesting the first few times 
you use them, games are repetitious, and 
they leave nothing afterward - just a high 
score,” says Iwai. “Compared to reading a 
good book or seeing a good movie, they’re 
very time-consuming. A waste.” 

But Iwai realized that the same com¬ 
puter medium could be put to an entirely 
different and more provocative use. In a 
personal way, he saw the computer as a 
tool that could help liberate him from the 
constraints of his lack of conventional artis¬ 
tic training and skills. “I haven’t mastered 
any musical instruments, and I can’t paint 
or draw very well,” Iwai says. “But encoun¬ 
tering the computer made me realize that 
I could express myself very well without 
the typical process of technical study and 
practice. I found that the computer 21 8 ► 


Is Music Insects a game? A musical instrument? 
It's a playful tool for creative experimentation, 
equal parts entertainment and education. 


WIRED MAY 1997 


EH □ 





Zlpp^fgh 


ass 


Only Virgin Atlantic Offers Non-Stop Check-In. 
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Iwai 

◄ 216 awakened my dormant talents. 

And I knew that a lot of other people feel 
the same way.” 

SimTunes , the third and most sophisti¬ 
cated version of Music Insects , is designed 
for players ages 8 and up. Like its prede¬ 
cessors, SimTunes uses animated virtual 
insects as music-producing compositional 
devices. The game is not merely a matter 
of creation as selection, or just playing back 
pre-programmed musical sequences from 
a menu - a format that’s all too easy to 
design in the computer arts. SimTunes is 
a full-fledged creative tool with which kids 
or adults can learn about music, try to 
compose music - or just have a lot of fun. 

The future of digital art 

After an impromptu supper of pasta and 
salad, we’re sitting on Iwai’s living room 
floor, having drinks. Appropriately, the 
house was designed and manufactured by 
Panasonic; though hardly smart, it’s com¬ 
fortable enough. Although we are all tired, 
Iwai informs me that he intends to head 
back to the studio at midnight to work 
with the Maxis people via email. For now, 
we’re discussing where Iwai’s work will 
head next. 

At this point, Iwai has become well known 
in digital art circles, which themselves have 
grown tremendously in recent years. He’s 
become a frequent guest at cutting-edge 
symposia and exhibitions around the world, 
including the Biennale d’art contemporain 
de Lyon ’95, the Doors of Perception sym¬ 
posium at the Netherlands Design Institute 
in Amsterdam in 1995, and the ground¬ 
breaking Mediascape exhibition at the 
Guggenheim Museum in New York in 1996. 
He’s becoming accepted by many in the art 
world as one of the truly great multimedia 
artists. 

Iwai now could move in any of several 
directions: either toward a new form of 
television, some new creative software, or 
a new type of visual/musical performance. 
But of all his recent work, Iwai says, the 
concert with Sakamoto was the most stim¬ 
ulating. This appears to be his most likely 
future direction. “One of the reasons that 
concert was so satisfying is that Sakamoto’s 
performance is of such a high level,” he 
adds. “He brings the kind of subtlety that 
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really good music requires. It’s very detailed. 
And it was great for me to be able to use 
my tools to respond to the kind of struc¬ 
tures and sound characters he was creat¬ 
ing. I felt like the system I made was really 
getting a chance to show its potential.” 

After the concert, Iwai got a lot of email 
from audience members, and most of them 
said that they enjoyed what they saw, but 
would really like to be able to play with the 
system themselves. “But if the player is not 
a really good musician like Sakamoto, how 
can they generate a work of similar subtle¬ 
ty?” Iwai asks, pausing. “I think that’s my 
next problem: to make a system which will 
put that degree of detail in the hands of 
everyone.” Iwai says that 80 percent of the 
creative system and software he developed 
for the concert could be utilized by just 
about anyone, and the remaining 20 percent 
was designed with Sakamoto exclusively 
in mind. With further development, Iwai 
is sure the software can And wider applica¬ 
tion. Perhaps it can awaken even the most 
dormant musical abilities. 

Iwai sees his main purpose as achieving 
a greater fusion of musical and optical 
media. “We’re at a certain border, ready 
for the next step,” he notes. “In the case 
of the piano, the past couple of centuries 
have seen it evolve from the cembalo to 
the pianoforte, gaining in expressive capa¬ 
bility at each step. Adding an animated 
visual component to it is a step I’ve taken 
already. It changes the experience and 
increases the potential.” But will adding 
visuals to the piano detract from its purely 
musical qualities? Iwai is quick to reply 
that the disembodied, nonvisual musical 
experience is relatively recent: “It only 
dates back as far as Edison,” he says. 
“Before that, a musical experience was 
always a visual experience.” 

The crucial difference between what Iwai 
is doing today and what we’ve experienced 
until now is that in works such as Music 
Plays Images x Images Play Music , the vis¬ 
uals are not designed to accompany the 
music, and the music is not conceived as 
a background for the visuals. They are 
linked from the outset, inseparable. “Pm 
hybridizing based on new technical capa¬ 
bilities,” Iwai says, “but the effect will be 
to restore what has only recently been dis¬ 
carded.” In the end, this may turn out to 
be his real destiny. ■ ■ ■ 
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Farewell to Arms 

◄ 54 put it back out for another commis¬ 
sion. Nobody wants to get near it, because 
it’s being presented in such humongous 
terms.” And because jumping in requires 
wrestling with some of the most conten¬ 
tious issues around, from civil liberties 
and cryptography to the size of the Penta¬ 
gon budget - not to mention heavy doses 
of what still remains, for most of area 
code 202, mind-bendingly impenetrable 
technology. 

The whole Washington mind-set may be 
part of the problem. “The threat is distrib¬ 
uted,” says Georgetown 
University computer 
science professor and 
crypto wars veteran 
Dorothy Denning, “but 
the government’s first 
response is, 'OK, who’s 
going to be in charge?’ 

It’s the age-old hierarchi¬ 
cal approach, and I’m 
not sure whether it will 
work this time.” Denning is 
notorious on the electronic 
privacy scene as a crypto 
hardliner, but on I-war, 
she sounds almost forlorn. “The problem 
is that the technology leaps ahead of the 
security, and that’s going to be with us for¬ 
ever. What we need to do is come to grips 
with our vulnerability and do the best we 
can.” Hardly a Churchillian call to fight 
them on the beaches, and not exactly the 
kind of rhetoric that might get the blood 
stirring on Capitol Hill. 

Looking at I-war through the conven¬ 
tional military prism is scarcely more 
inspiring. No weapons to stockpile. No 
US$50 billion panacea programs. No Ho 
Chi Minh Trails to bomb. No missiles to 
monitor. No rear bases - possibly no imme¬ 
diately definable enemy at all. The I-war 
threat is, by definition, so overwhelmingly 
unstructured that any attempt at a top- 
heavy response could actually be worse 
than doing nothing. Nor will expensive 
new toys help: as the NSA’s and the FBI’s 
crypto warriors are already finding out, 
most of the technology involved is simply 
software - easy to duplicate, hard to restrict, 
and often frustratingly dual-use, civilian 
or military. It doesn’t take a nice, fat sit¬ 


ting duck of a factory to manufacture soft¬ 
ware bombs; any PC anywhere will do. 

The writing on the wall? John Arquilla, 
a professor at the Naval Postgraduate 
School in Monterey, California, and a 
leading Pentagon I-war thinker, puts it 
bluntly: “We have spent billions in the 
last few decades on large, expensive air¬ 
craft carriers, strategic bombers, and tanks. 
The information revolution suggests noth¬ 
ing less than that these assets have become 
much more vulnerable and much less 
necessary.” (See “Netwar and Peace in 
the Global Village,” page 52.) 

The Pentagon’s immediate response 
is among the hoariest in 
the military playbook: Cover 
your ass. Its brand-new 
Defense Science Board 
Task Force, chaired by two 
former DOD assistant secre¬ 
taries, went out on a limb to 
recommend expanded I-war 
training (there’s already 
a School of Information 
Warfare and Strategy, part 
of the National Defense 
University, outside Wash¬ 
ington) and tightened secu¬ 
rity for the US military’s 
information systems - the ever-expanding 
category now known as C4I (command, 
control, communications, computing, 
and intelligence). The report did include 
a provocative call for legal authority to 
allow “DOD, law enforcement, and intelli¬ 
gence agencies to conduct efficient, coor¬ 
dinated monitoring of attacks on the critical 
civilian information infrastructure.” And 
for good measure, it recommended spend¬ 
ing $240 million to establish a permanent 
Red Team - a putative hostile foe, sort 
of a Day After team in reverse - to begin 
routinely probing key US information 
systems for weak spots. Total price tag: 

$3 billion over five years, enough to pay 
for a couple of B-l bombers. 

Play Number Two: Pass the buck. Says 
John Petersen, president of The Arlington 
Institute and a regular Pentagon consul¬ 
tant, “Any time things start to smell like 
something other than killing people and 
breaking things, people in the military 
start pointing in other directions” - which 
in this case means the intelligence com¬ 
munity and law enforcement. 


Spooks and cops may well be better 
suited to the task, at least for holding up 
the defensive end of I-war. But better is 
only relative. I-war trashes time-honored 
distinctions between law enforcement 
and intelligence, between Americans and 
foreigners, between the kinds of surveil¬ 
lance permitted at home and what starts 
at the water’s edge. 

Undaunted, the FBI has created a Com¬ 
puter Investigation and Infrastructure 
Threat Assessment Center, expanding the 
bureau’s three existing computer crime 
squads to 56 nationwide - one in every 
major field office. More tellingly, an exec¬ 
utive order signed by President Clinton 
last July created an interagency outfit 
called the Infrastructure Protection Task 
Force. Chaired by the FBI and including 
representatives from the DOD and the NSA, 
the task force is charged with developing 
a “threat model” and “countermeasures.” 
To these ends it is mightily empowered 
to demand “assistance, information, and 
advice” from “all executive departments 
and agencies.” Says John Pike of the watch¬ 
dog Federation of American Scientists, 
“The IPTF reeks of what everyone always 
worries about: the nebulous control 
authority. There are people who were 
looking for a hunting license, and they 
seem to have gotten it.” 

One proposal quietly making the 
rounds on Capitol Hill is to let the NSA 
engage in domestic monitoring, partly on 
the theory that digital technology makes 
distinctions between “domestic” and 
“foreign” artificial. Where’s the water’s 
edge in cyberspace? 

That’s just one looming I-war flash¬ 
point. Another is an adjunct to the raging 
crypto debate: despite broad-based encryp¬ 
tion’s obvious merit as part of an I-war 
defense, the NSA and the FBI oppose it out 
of hand, on the grounds - not entirely 
unreasonable - that it makes their mis¬ 
sion of listening in on potential enemies 
more problematic. The NSA, in particular, 
is looking on mournfully as encrypted 
communications spread around the world, 
obscuring its view even as the threat of 
I-war dramatically raises the stakes. In 
closed-door hearings where “black” bud¬ 
gets are debated, a powerful collision 
looms. And your local representatives may 
eventually be asked to ratify some 222 ► 


No weapons to stockpile. 
No $50 billion panacea 
programs. No Ho Chi 
Minh Trails to bomb. 

No missiles to monitor. 

No rear bases - maybe no 
definable enemy at all. 
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Farewell to Arms 

◄ 220 tricky decisions - just as soon as they 
finish figuring out how to read their email. 

If you’re looking for some¬ 
one to talk to about the vulnerability of 
computer networks, it would have to be 
Howard Frank, director of Darpa’s Infor¬ 
mation Technology Office. Frank was on 
the team that 25 years ago invented the 
Internet - Doctor Frankenstein, if you 
will, now quietly trying to protect his 
creation from hostile new 
forces swarming around it. 

Frank, an amiable, cour¬ 
teous man, patiently answers 
questions and puts things in 
perspective. The Internet, 
he says, was never designed 
to survive a nuclear war. 

Claims that it was designed 
to be invulnerable are urban 
myth, he’s happy to tell you. 

Frank is a Day After vet¬ 
eran; he even supervised 
one of the sessions. But at 
one point in our interview, 
he lets slip a remark so melodramatic 
that we can confidently expect it to be 
written into a Hollywood I-war block¬ 
buster. We’re chatting about last summer’s 
big West Coast power outages, when sud¬ 
denly he exclaims, “Each time I hear about 
one of these things, I say to myself, 'OK, 
it’s started!’ And when I find out it really 
didn’t, I just think we’ve bought some 
additional time. But it will start.” 

So what do we do? “We’ve created a tech¬ 
nology over a period of 20 or 30 years. It’s 
going to take 10, 20 years to create an alter¬ 
native technology that allows us a more 
sophisticated set of defenses.” 

That long? Who knows? 

It’s like the drug war, or urban dwellers’ 
perennial battles against roaches. It’s not 
hard to grasp the problem, but solutions 
remain evasive, slippery, beyond reach. 

Not that no one’s looking. Darpa, for 
instance, is actively soliciting proposals 
for “research and new technology devel¬ 


opment related to the survivability of 
large-scale information systems whose 
continuous operation is critical to the 
defense and well-being of the nation.” 
They’re talking serious business here. 
They’re talking survivability. And what 
they have in mind is not just any infra¬ 
structure “hardening”; this is cutting- 
edge stuff, grounded in the latest theories 
of ecological computing - digital versions 
of genetic variation and immune response. 
“There are naturally occurring models of 
survivable systems provided by biological 
organisms, populations, and societies,” 
declares Darpa’s request for proposals. 

“This research program 
uses these examples for 
metaphors and guidance 
about how to design sur¬ 
vivable information sys¬ 
tems.” 

Well, good luck to them. 
In the shorter term, more 
immediately practical 
ideas are also being pur¬ 
sued. The Defense Science 
Board estimates that to 
harden up US informa¬ 
tion networks will range 
from $3 billion for a 
so-called Minimal Essential Information 
Infrastructure - a dedicated emergency 
system to keep necessary services running 
- to a pie-in-the-sky $250 billion (roughly 
the Pentagon’s annual budget) to globally 
secure everything to top-of-the-line DOD 
“Orange Book” standards. But the latter 
figure is vague, to say the least: from 
a technical point of view, it is essentially 
impossible to distinguish between the 
global telecom net, the US national net¬ 
work, and a single-purpose military one. 
Worse, nearly all those cables and switches 
belong not to Uncle Sam, but to highly 
competitive, deeply cost-averse private 
companies still glowing with satisfaction 
after their escape from Washington’s reg¬ 
ulatory shackles. A White House staffer 
who’s been working on the issue puts it 
this way: “It’s one thing to say to the pri¬ 
vate sector, 'You have a responsibility to 
defend yourself against hackers.’ Fine, 
everyone’s in favor. But if you suddenly 
say the threat is a foreign government or 
a terrorist group, there’s no way in hell 
they’re going to want to pay for that. 224 ► 


l-war is like the drug 
wars, or urban dwellers' 
perennial battles against 
roaches. It's not hard to 
grasp the problem, but 
solutions remain evasive, 
slippery, beyond grasp. 
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◄ 222 They look at us and say, ‘Isn’t that 
your job?’” 

The most concerted attempt to sort out 
those issues is being made by the Commis¬ 
sion on Critical Infrastructure Protection, 
established by Clinton’s executive order 
last July. Former Deputy Attorney General 
Gorelick described it in a Senate hearing 
as “the equivalent of the Manhattan Proj¬ 
ect.” Chaired by Robert “Tom” Marsh, 
a retired US Air Force general with long¬ 
standing military-industrial ties, the com¬ 
mission is charged with acting as a liaison 
between the government - 
all the usual-suspect agen¬ 
cies are involved - and the 
private-sector companies 
that own and operate “crit¬ 
ical infrastructure,” from 
TV broadcasting transmit¬ 
ters to long distance phone 
and data lines. Public 
hearings are being held 
around the country; the 
ultimate aim is a report 
evaluating the scope of the 
threat and recommending 
strategies to counter it. 

There are plenty of bright ideas out 
in the freelance I-war market. In fact, 
there’s a whole cottage industry, starting 
with Infowar.com, a sprawling commercial 
Web site run by longtime I-war enthusiast 
Winn Schwartau (see “Information Warrior,” 
Wired 4.08, page 136). William Church, 
editor of the London-based Journal of 
Infrastructural Warfare (www.iwar.org/f 
proposes I-war “Special Operations Squads” 
with “one goal, and only one goal: go out 
and patrol for the enemy” - on the net¬ 
works. (“It is a very small flick of the 
switch to go offensive with these teams,” 
Church notes helpfully.) 

More out-of-the-box thinking comes 
from Robert Steele, a retired US Marine 
and former CIA intelligence officer who 
heads a consulting firm called Open 
Source Solutions Inc. Steele argues for 
what he calls “SmartNation,” a sort of 
electronic Neighborhood Watch in which 
“each individual node - each individual 
citizen - is educated, responsible, alert, 
and able to join in a networked security 
chain.” 


Michael Wilson, a shadowy “OpFor” 
(that’s “opposition forces”) consultant 
and frequent contributor to online I-war 
debates, argues for universal strong cryp¬ 
tography. “While we’re at it, who knows 
that there isn’t something even better at 
the NSA?” Wilson asks. “Open the tech¬ 
nology up - get out the strong crypto, 
security, authentication, et cetera. Ship 
the scientists out from Fort Meade to 
computer hardware and software devel¬ 
opers. Think of it as investing the Cold 
War peace dividend, to help strengthen 
the society to weather the next wars.” 

The idea of confronting the threat of 
I-war by, in effect, open¬ 
ing up national security 
does have its appeal. 

Marc Rotenberg, director 
of the Washington-based 
Electronic Privacy Infor¬ 
mation Center, sees the 
I-war debate as a possible 
doorway to a full-scale 
reexamination of national 
security and the institu¬ 
tions devoted to guarding 
it. “Now’s the time to 
bring more of the NSA’s 
activities into the public 
light. If there are these looming threats, 
you don’t want to keep the debate locked 
up in the White House basement or the 
back rooms of the Pentagon.” 

In the strange-bedfellows way of so many 
information revolution debates, that’s not 
a problem for an I-war insider like John 
Arquilla. “Unless we grapple with the prob¬ 
lem that information warfare is not sim¬ 
ply a military problem,” he says, “we won’t 
be able to grapple with I-war at all.” 

Downsize the Pentagon? Fund cheap 
I-warriors instead, to fight in the elec¬ 
tronic shadows? Arquilla again: “Clearly 
there is an institutional concern about 
making radical shifts away from a hard¬ 
ware-heavy military. Nevertheless, bud¬ 
getary constraints will ultimately drive 
us in this direction.” He won’t be drawn 
on specifics, but the possibilities are obvi¬ 
ous enough - halve the Pentagon budget, 
for instance, and put the savings toward 
a massive upgrade of the country’s net¬ 
works, using tax breaks and other incen¬ 
tives as a lure. “What will make it possible 
will be someone pointing out the 226 ► 


'Now's the time to bring 
the NSA's activities into the 
public light. You don't want 
the I-war debate locked 
up in the White House 
basement, or the back 
rooms of the Pentagon." 
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Messenger Bag 

Durable, 1000 Denier Cordura exterior. 
Embroidered Wired logo on front. 
Adjustable nylon web straps, outside 
pockets, and detachable reflectors. 
Rugged, waterproof lining with removable 
divider. Perfect for your laptop. 


Heavyweight, 100% 
cotton Wired tee. In 
long or short sleeve. 




Logo Hat 

Brushed black cotton twill hat. 

Soft crown. Embroidered on back: 
'Get Wired!" Adjustable fabric back 
with pewter buckle. One size fits all. 


Street Cred Varsity Jacket 

Wool blend. Smooth-leather 
sleeved. Embroidered Street 
Cred logo. Quilted interior. Wired 
logo embroidered discreetly on 
back (below collar). Monogram 
your name on the inside pocket 
for just $10! 


Polo Shirt 

Black pique, 100% cotton 
polo shirt with embroidered 
Street Cred logo. (Choose 
between long or short sleeve.) 
Black Wired logo on right sleeve 
(option for short sleeve, only). 


Street Cred Sweat Shirt 

Crew neck or hooded 
Street Cred sweatshirt in 
hand-warmer pocket style. 
Black, 90% cotton, (and 
10% poly for durability 
and shrink prevention). 
Street Cred logo on front, 
Wired logo on left sleeve. 


Pullover Jacket 

Black Polartec™ 300 oversized 
pullover jacket. Stand-up collar, 
long tail, and big slash zip 
pockets. Embroidered Wired 
logo on chest. 


I I 4 - I /A f~\ f\{~\f\ Q- F [ f (^-0, rC~(~J l \ \ I i 





SW } - AA- \'7Tril¥WsT< 

I ^ j 

WI ■■ 


Item 


Size 


Price Quantity Total 


Street Cred Varsity Jacket* 


Embroidered name | 

Pullover Jacket (oversized/baggy) [ S 

St reet Cred Sweat Shirt Hooded with pocket 
Crew neck 

Polo Shirt _ Short sleeve _ 

Long sleeve 

Loao T-shirt Short sleeve 
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$250 x 


Logo T-shirt 



14"x 8"x 11" 


(one size fits all) 


Logo Hat New style!_ 


"Escape to/from Catatonia" A Video by Steve Speer (approximately 30 minutes long) 


Key/Luggage Tag Crafted from stainless steel (includes key ring and luggage chain) 


*Please allow 6-8 weeks for delivery. Extra shipping costs must be included for Varsity Jackets. 



$65 X 


all) $18 X 


ig) $15 X 


fi) $7 x 


Subtotal 


CA residents add 8.5% sales tax 


Postage and handling - US 


Postage - Canada 


Postage - International 


Total 


Credit Card Information 




American Express 



1 

Visa 



1 

MasterCard 



1 

Discover 



1 

Diner's Club 



i 

Card number 






Expiration date 



US$5 

US$7.50 

US$15 


Orders must include payment. Products subject to 
availability and may change without notice. Please 
allow 2-3 weeks for delivery. All checks must be in 
US dollars and drawn on a US bank. Wired is not 
responsible for any duties or taxes imposed by 
countries other than the US during the delivery of 
international orders. 
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WORKS 



CYBERSPACE 


The Human Dimension 
D avid B. Whittle 

“I’m always interested in [Whittle’s] 
insights, and his insights outlined 
in this book are exceptional.” 



POLITICS ON THE NETS 


Wayne Rash, Jr. 

“Wayne Rash understands the inter¬ 
section between technology and poli¬ 
tics clearly and has written a most 
absorbing book about it.” 

— Brit Hume, FOX News 

“This important work...challenges the 
very meaning of public opinion 
formation.” -Dr. Shalini Venturelli, 
American University 

At bookstores now 

W.H. FREEMAN 


Farewell to Arms 

◄ 224 savings that could be realized,” 
Arquilla says. “Institutional redesign is 
hot, politically, and this needs to be an 
issue in the next presidential cycle.” 
Calling A1 Gore. 

The good news is that we have been 
down this path already: in government 
as in industry, downsizing and efficiency 
go with the territory. The bad news is 
that the magic of the marketplace isn’t 
very reassuring protection against, say, 
a team of underemployed Bulgarian com¬ 
puter scientists working for Saddam 
Hussein. 

But it is a fair bet that, sooner or later, 
we will find ourselves stumbling toward 
a genuine national debate - not, one hopes, 
in the wake of a real electronic Pearl Har¬ 
bor. Certainly no elected official is likely 
to challenge the plausibility of the I-war 
threat, so long as the risk exists that events 
might spectacularly contradict him. The 
issues will be how to go about countering 
the danger, and how to do so without set¬ 
ting off a melee over hot-button issues like 
domestic spying, privacy rights, “hidden” 
enemies, and official regulation of pri¬ 
vately owned networks. 

That’s not just a tactical problem: when 
the FBI, the NSA, the CIA, and the Pen¬ 
tagon get together to talk about national 
security, a lot of people start reaching for 
their copies of the Bill of Rights. And when 
the threat everyone’s talking about is from 
faceless foreign hackers, terrorists, and 
bomb makers - why not throw in a few 
child pornographers - it is a fair bet that 
paranoid demagoguery will not be absent. 
It’s happened before: look at the 1950s. 

The best will lack all conviction, the worst 
will be full of passionate intensity, and the 
political fabric will start to fray. 

All of which, of course, could sound 
a lot like what our Chinese friends call 
“soft destruction.” As William Church says, 
“The most damaging form of I-war is 
political war or psychological war.” And 
pretty much anything can be part of it: 
power outages, network breakdowns, 
clever disinformation campaigns - any¬ 
thing “to get the populace to feel that the 
country is going to hell.” 

Those whom the I-war gods would 
destroy, they first make mad. ■ ■ ■ 


Arquilla 

◄ 54 information war as cybernetic, as 
unmanned systems. And this is simply not 
the case. We could well find ourselves up 
against opponents who use other means 
of spreading information and other forms 
of organization.The military is quintessen- 
tially hierarchical. Someone has to be in 
command - that will never go away. But 
we mustn't forget that nonstate actors 
don't have any such constraints. 

What can the Pentagon do to deal with 
those kinds of mismatches? 

Nation-states and their hierarchical admin¬ 
istrations are extremely ill-suited to deal¬ 
ing with very nimble networked opponents 
confronting us.The information age implies 
generalship by the many, the decentrali¬ 
zation of authority.This is highly inimical 
to traditional military strategy. As Napo¬ 
leon said. Better to have one bad general 
than two good ones. Nevertheless, in the 
American military, efforts are being made 
to create hybrid forms of organization, in 
which the commander in chief has what 
in the business world is called top sight: 
he knows the big picture but allows a great 
devolution of authority, with subordinates 
waging the campaigns. 

Has that worked? 

Our early efforts have not been fruitful. 
We're facing a variety of networked oppo¬ 
nents even as we speak: the transnational 
criminal organizations - drug cartels, for 
example - and the various proliferator 
networks that are spreading weapons of 
mass destruction throughout the world. 
These are just a few examples of the types 
of opponents we face, and yet as we look 
at the American government's approach, 
we still see an extremely hierarchical, cen¬ 
trally controlled effort, whether to fight a 
drug war or counter weapons proliferation. 
Do things look any better for dealing with 
more conventional threats? 

There is not a lot of evidence that we have 
understood the implications of smaller 
armies, of less linear fighting, or indeed 
of the notion that the context of conflict 
is much different. For instance, the DOD 
has a policy of being able to wage two con¬ 
ventional wars nearly simultaneously. 

And whenever a crisis arises, the question 
asked is: How soon can we get a field army 
- between 300,000 and 400,000 troops 231 ► 
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WEB HOSTING 


Boxlight supplies the 
leading projection 
technologies to many 
Fortune 1000 companies, 
major universities, 
government institutions 
and more. With Boxlight’s 
program 
:an be 
that you’re 
the best. 
We “pre-shop” the industry 
from trusted brand name 
manufacturers. Each 
product is custom built to 
our demanding standards 
for image quality, ease 
of use and reliability. 

We offer a 30-day money- 
back guarantee and 
lifetime technical support. 

www.boxlight.com 
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■ ■ Presenting a better way 

To Order, Call Now! 

1 - 800 - 532-7904 
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rates?! 


Then call ValueWeb today, the world's most affordable web hosting service! 


Domain name registration provided 
(http://www. your name.com/) 
Access to our SSL secure server 
Your own CGI-bin directory 
Anonymous Virtual FTP 
E-mail forwarding 
Your own FTP account 


• T3 connection to the Internet 

• 1000 Mb of data transfer/mo. 

• Daily tape backup 

• Choice of UNIX and Microsoft® 
Front Page 

• Detailed web usage statistics 

• Auto E-mail responders 


* 25 Mb of disk space 

* Truespeech® server support 
included (real time audio) 

• Same day setup 

• POP3 E-mail accounts 


30 Day Money Back Guarantee! 


No 

Minimum 

Contract! 


Ask about our reseller program! 
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Premium Services 
• Autoresponders 
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Hosting 

• E-Mail Servers 

• Web Sites 
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• FTP Sites 
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Providing Organizations the Internet they Need 

Using the resources they already Have 

_ (8001 963-8269 


http://www.netbox.net 
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RECRUITMENT 


Director of the Media Union 

The University of Michigan 


The University of Michigan seeks applications 
for the position of Director of the new Media 
Union. This facility will provide an impetus 
for innovation in learning by promoting the 
development of new ideas, methodologies, and 
modes of producing and imparting knowledge 
through advances in technology. The Media 
Union will allow faculty and students to devel¬ 
op and experiment with local and distance 
learning paradigms and environments enabled 
by advanced technology systems and will create 
a community without walls for collaborative 
work across University disciplines. The Media 
Union is a technologically advanced, 225,000 
square-foot, building housing state-of-the-art 
facilities for users to create and digitize all 
forms of artistic expressions and scientific 
knowledge in the physical and simulated 
worlds as well as access collections of informa¬ 
tion resources traditionally found in a library. 

A detailed description of the Media Union can 
be found at http://www.ummu.umich.edu. 


The Director will report to the Media Union 

Executive Committee which reports to the 

Provost and is expected to: 

• Lead the development of a clearly 
defined vision for the Media Union 
bringing faculty from all disciplines 
together in endeavors to achieve 
this vision. 

• Facilitate learning and creation through 
the integration of information, artistic 
expression, and technology. 

• Plan, develop, manage, support, 
and disseminate results of programs 
and projects. 

• Articulate the Media Union mission 
and communicate the vision and 
progress of its programs with internal 
and external communities. 


A Non-Discriminatory, Affirmative Action Employer 


Candidates should have experience with 
digital-multimedia information systems, and 
the creation and access environment; demon¬ 
strated ability and commitment to engaging 
in public relations and fund raising; and the 
capacity to create and lead a service-oriented 
organization. A faculty appointment is possi¬ 
ble depending on qualifications. A Ph.D. and 
-direct experience in creative, artistic perfor¬ 
mance, computer research, and/or interdisci¬ 
plinary work are desirable. 

Nominations and applications should be sent to: 

Stephen W. Director, 

Media Union Director 
Search Advisory Committee, 

3074 Fleming Administration Building, 

The University of Michigan, 

Ann Arbor, MI 48109-1340 
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Arquilla 

◄ 226 - to some location to fight Desert 
Storm-style? But the fact is that those 
occasions will probably not arise. 

But aren't new information capabilities 
one of the reasons the United States won 
the Gulf War so quickly? 

The direction the military seems to be 
heading - grafting these new information 
technologies onto our existing understand¬ 
ing of warfare and our existing structures 
- is a big mistake. An instructive example 
is the Franco-Prussian War. In 1870, France 
had a machine gun, really the first effective 
one in the world. But because it was 
mounted on a gun carriage 
like an artillery piece, it 
was kept back with the 
long-range artillery. What 
would have been an abso¬ 
lutely winning advantage 
very seldom came into 
play.The effects were cata¬ 
strophic. 

If the US military simply 
grafts new information 
technologies onto existing 
structures, it risks being 
defeated in a major conflict 
of the future. Keeping 
large formations of massed forces, for 
example, simply creates large targets. 

So have we seen the last wars involving 
massed armies? 

I don't think so. If both sides enjoy similar 
levels of technology and fight with equal 
skill, what we'll see is the inability of either 
side to gain control and a return to the 
emphasis on attrition and maneuver. My 
hope is that prior to the outbreak of these 
conflicts, we will raise up a generation of 
officers who realize that, above all else, 
the information age speaks to the value 
of human capital in war, as well as the fact 
that we cannot always count on fighting 
an opponent with extremely rudimentary 
information capabilities, like the Iraqis. 
We have to think about the possibility of 
fighting opponents who are as well armed 
and well informed as we are. 

What stands in the way of serious change? 
Militaries that change are usually militaries 
that have been defeated. And so this is a 
very difficult time for the United States. 
We have a formula that has worked. We 


won the Cold War. We won the Gulf War. 
Doing things this way is costly - a quarter 
of a trillion dollars spent on defense each 
year. Do we want to take a chance on a new 
way of fighting solely because it may mean 
we'll be able to do it less expensively? 

I would say that we must, because we have 
economic constraints to which we must 
respond. But we also have to decentralize 
our military for the same reasons that 
businesses are decentralizing. 

How will this affect the global power 
structure? 

There's been a long debate about whether 
information technologies tend toward good 
or evil. My greatest fear is the rising capa¬ 
bilities of states and non¬ 
state actors who would 
use information technol¬ 
ogy to spread traditional 
forms of influence and 
power. A kind of informa¬ 
tion-supported imperial¬ 
ism may emerge. And a 
form of criminal mercan¬ 
tilism may be enabled, 
practiced by various pirate 
organizations around the 
world. 

That doesn't sound partic¬ 
ularly cheerful. 

The darkest possibility is that states, real¬ 
izing the power of networks, will align 
themselves with transnational criminal 
organizations, which will serve as their 
proxies as they wage an unending low- 
intensity netwar. 

But there's another hypothesis: Because 
free flows of information vastly increase 
the costs of repression, authoritarian and 
totalitarian states will find themselves 
having greater and greater difficulty main¬ 
taining control. My greatest hope is that 
the information revolution raises the pos¬ 
sibility of globally disseminating a set of 
common values and agreements about 
the nature of human rights. Interconnec¬ 
tivity - and the social, political, and some¬ 
times military capabilities that come 
with this interconnectedness - can help 
to break the chains of those around 
the world who remain under authoritar¬ 
ian control. It is possible that new infor¬ 
mation technologies portend the rise 
of a global civil society that will be self- 
governing and more peaceful.* ■ ■ 


"Militaries that change 
are militaries that have 
been defeated. So this is 
a very difficult time for 
the United States. We have 
a formula that has worked. 
We won the Cold War." 
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Tangible Bits 


At the age of 2, Hiroshi Ishii experienced 
his first PDA - an abacus. Even though this 
calculator was used primarily to manage 
Mrs. Ishii's budget, Hiroshi found many 
more interesting "dual uses." In fact, he used 
the abacus as a musical instrument, a toy 
train, and a back-scratcher. His mother 
didn't mind, and Hiroshi soon learned 
the "music" of addition and multiplication 
at the simplest level: the tune meant that 
the beads - predigital bits - were in use. 

Forty years later, Ishii is determined to 
carry the idea of tangible bits forward and 
into the problem of making the human- 
computer interface seamless with the phys¬ 
ical world.This mission obviously includes 
sound, dual uses, and - most important - 
the engagement of muscles and motor 
skills. Although somewhat less apparent, 


mapping Earth's nuances of warm and cold 
fronts, trade winds, and tidal waves into the 
circulating currents of his hot tub. Why? 
Because, he explains, experiencing a hurri¬ 
cane in the Bahamas as a whirlpool around 
your ankle or a monsoon in Asia as a warm 
spot on your shoulder blade allows your 
skin to become the interface between the 
meteorological world and you. 

Caught within the "painted bits" of glow¬ 
ing pixels, Ishii returns to his childhood 
abacus for a vision of future interface design, 
intent on using everyday physical objects 
and surfaces - a world full of incense bot¬ 
tles, writing desks, and window glass. As 
humans, we have myriad skills for process¬ 
ing information through tactile interaction 
with physical objects. 

The idea of tangible bits includes periph- 



While computing, what we see 
is always "in our face." 

Yet our peripheral senses 
are equally important. 


it includes attending to the peripheral senses 
- call these the ambience. 

Feely-touchy 

Transforming human-computer interaction 
from abstract mousings and keystrokes into 
hands-on engagement is the challenge 
Ishii and his students are addressing.They 
are building interfaces in which bits are 
embodied and grasped as physical objects 
and surfaces. Physical icons, or "phicons," 
are small objects that serve as both handles 
for, and containers of, information. A proto¬ 
type of such an interface exists in the form 
of a horizontal display surface that senses 
the physical objects placed on it. 

This interface allows computer-generated 
video, graphics, and 3-D models to be 
accessed by placing a phicon on the display 
surface, for example. You interact with the 
content by manipulating the phicons, 
inspecting the space with "lenses," or prob¬ 
ing the space with "instruments." 

World as interface 

Yet there is a world of sensation beyond 
that which can be grasped with our hands 
or stared at with our eyes. Ishii dreams of 


eral senses. Note that you often close your 
eyes when "feeling" something or while 
trying to determine the source of a parti¬ 
cular sound. This process of concentration 
extends to ambience itself. You know some¬ 
thing without "looking" at it. 

But while computing, all we normally 
touch are transducers, and what we see is 
always "in our face." Yet our peripheral senses 
and the surrounding activity are equally 
important. Why has the use of background 
displays been lost in computer interaction? 
Could this stem from a cultural divide that 
Ishii's Eastern perspective reveals? 

Making real and virtual seamless 

Once the virtual world and the real world 
interpenetrate, the interface disappears.The 
Macintosh is easy to use because knowing 
one action set - see-point-click - allows 
users to navigate the menus. Ishii's interface 
is even simpler. His idea of interface is seam¬ 
lessly coupled with the physical world. You 
manipulate things using your innate knowl¬ 
edge of the physical world. If you can pick 
up a mothball, you can run Ishii's computer. 

His "computer" is a small room that is aug¬ 
mented with computer-controlled lights, 


shadows, sounds, airflow, and water move¬ 
ments. These communicate information 
to the user's peripheral attention - at the 
background of awareness - leaving the 
user free to concentrate on other tasks in 
the foreground, those which we refer to 
as "at hand." 

In this space, light reflecting off rippling 
water moves gently across the ceiling to 
communicate the activity of a loved one 
(e.g.,the lab's pet hamster skittering on its 
wheel). Changes in lighting and an audio 
space that features birdcalls and thunder 
convey email or information on Net traffic. 
Past activity can be reviewed by turning 
back the hands of a physical wall clock. 

Sicilian kitchen 

The curtain rises; it is 2020. Quantum com¬ 
puting made the metric of qips (quadril¬ 
lions of instructions per second) obsolete 
years ago, and computer interfaces are 
equivalent to the approximate age and 
maturity of the 1978 automobile interface. 
To view the true state of the art, we visit 
a Sicilian kitchen and look to the center 
table,only to find ... 

Bread. Pasta. Olive oil and an overripe 
tomato. Perhaps the bread knives are edged 
with guaranteed-never-to-go-dull nano¬ 
ceramic and the oven is fusion fired.The 
only glass screens in the kitchen are found 
on a window overlooking the garden and 
the oven door (both nanocleaning, of 
course).The only keyboard resides on the 
faux-vintage typewriter. And all the mice 
play tag with the cats. 

This Sicilian kitchen is digital, of course, 
but it is also intimate and inescapably phys¬ 
ical. While a few frantic folk and workers of 
the midnight hour consume energy pills, 
the Sicilians take pleasure in their food and 
embrace its substance and its preparation. 
Ishii and I join the Sicilians in this quest to 
maintain the primacy of the physical world 
as interface - and strive to make the recipe 
books, green peppers, and wine bottles of 
the future proud. ■ ■ ■ 

This article was written with Professor Hiroshi 
Ishii (ishii@media.mit.edu), who founded and 
directs the Tangible Media Group at the MIT 
Media Lab, and his graduate student assis¬ 
tant, Brygg Ulmer (brygg@media.mit.edu). 

Next Issue: 2B1 


WIRED MAY 1997 


Q3Q 


ORIGINAL PHOTO: BILL ZEMANEK 






* 


IMPORTED 


.. . ... 

SHCiAlB*! 


''Meets hrtg/iMt/ j 















' V’ 


Ron BACARDI® LIMON. BACARDI ANj 


EREDT0ADE 


ED.©1 997 BAGARDI-MARTUMI U.S.A., INC., MIAMI, FL. RUM SPECiA|TY' ! 35% ALC.IPWl 

Visit Club Bacardi at www.bacardi.com 


fARDI & COMPAf 










